This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


'    i 


^  \-\J^  yyN 


I 


/ 


itV 


\ 


The  American  Journal  of 
Science  and  Arts 


K 


%ff 


Digitized  by  VjOOQIC 


32044  106  434  319 


HARVARD  UNIVERSITY  HERBARIUM 
Per 


.  US 


THE  GIFT  OP 


LIBRARY  OF  THE  GRAY  HERBARIUM 
HARVARD  UNIVERSITY 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


THE  ^  /,  f 

/ 

AMERICAN    JOURNAL 


OF 


SCIENCE   AND   ARTS. 


COKDVCTED   BT 

BENJAMIN   SILLIMAN,    M.  D.    LL.  D. 

Prof.  Chem.,  MIzl,  Ac  in  Tale  ColL ;  Cor.  Mem.  8oc  Arts,  BCan.  and  Com. ;  and  For.  Mem.  GeoL 

Boc.,  London ;  Mem.  GcoL  6oc.,  Paris ;  Mem.  Roy.  Min.  Soc,  Dresden ;  Nat  Hist  4Boc., 

Halle;  Imp.  Agric.  Soc.,  Moscow ;  Hon.  Mem.  Lin.  Soc,  Paris;  Nat  Hist  8oc, 

Belfast,  Ire. ;  PhiL  and  Lit  Soc,  Bristol,  Eng. ;  Hon.  Mem.  Roy.  Sussex 

Inst,  Brighton,  Eng. ;  Lit  and  Hist  Soc,  Q,aebec;  Mem.  of 

various  Lit  and  Scien.  Soc  in  America. 

AIDED   B7 

BENJAMIN   SILLIMAN,   Jb.,   A.  B.     ^ 

Awistant  In  the  department  of  Chemistry,  BflneraJogy  and  Geology  In  Tale  College ;  Sec  of  the 

Tale  Nat  Hist  Soc,  Mem.  of  the  Conn.  Acad,  of  Arts  and  ScL ;  Cor.  Mem.  of  the 

Lycemn  of  Natural  History,  New  Tork,  Ac 


VOL.  ZXXIV.— JULY,  1838. 


NEW  HAVEN: 


Sold  by  A.  H.  MALTBY  and  B.  &  W.  NOYES.— PiWflkWpAia,  CAREY  A 
HABT  and  J.  S.  LITTELL.— BkiWwior*,  Md.,  N.  HICKMAN.— JVVae  KwAr, 
G.  &  C.  CAEVILL  &  Co.,  No.  108  Broadway,  and  G.  S.  SILLIMAN,  No.  45 
William  ei^—BosUm,  C.  C.  LITTLE  dtCo. — London,  JAMES  S.  HODSON, 
No.  112  Fleet  St — Foru^  CHA&LES  DUPEBRON,  Rue  Mabillon. 


PBINTED  BY  B.  L.  HAMLEN. 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


CONTENTS   OF   VOLUME   XXXIV. 


NUMBER  I. 

Akt.  I.  Seventh  Meeting  of  the  British  Association  for  the  Ad- 

TaQcement  of  Science,      ......        i 

U.  Memoir  upon  the  Temperature  of  the  solid  parts  of  the 
Globe,  of  the  Atmosphere,  and  of  those  regions  of  space 
traversed  by  the  Earth ;  by  M.  Poisson.  Translated 
from  the  French,  by  R.  W.  Haskins,        -        -        -      57 

in.  Miscellaneous  Remarks  on  certain  portions  of  the  Geol- 
ogy of  Maine ;  by  Dr.  Charles  T.  Jackson,     -        -      09 

IV.  Popular  Notices  of  Mount  Washington  and  the  vicinity ; 
by  G.  W.  Nichols, — with  additional  remarks,  by  the 

EIditor,  -- 73 

V.  On  the  Tides ;  by  David  Tomlinsok,         ...      81 

YL  Equalization  of  Temperature  and  supply  of  air  in  rooms 
warmed  by  furnaces  beneath ;  by  Jas.  Bolton,  A.  M.» 

M.D.,  84 

yn.  Description  of  an  Air  Pump  of  a  very  simple  construc- 
tion, which  acts  both  as  an  exhauster  and  condenser ;  by 

Prof.  John  Johnston,  86 

Yin.  Notes  respecting  certain  Indian  Mounds  and  Earthworks, 
in  the  form  of  Animal  Effigies,  chiefly  in  the  Wisconsin 
Territory,  U.  S. ;  by  Richard  C.  Taylor,  Esq.  88 

IX.  Observations  made  during  an  excursion  to  the  White 
Mountains,  in  July,  1837 ;  by  Prod  Oliver  P.  Hub- 
bard,   105 

X.  Prof.  LocKK  on  Magneto-Electricity,  and  Electro-Mag- 
netical  Machines,  •        -        -        -        •        •    125 

XL  Abstract  of  a  Meteorological  Journal,  for  the  year  1837, 

kept  at  Marietta,  Ohio ;  by  S.  P.  Hildrbth,    -        •    132 

Xn.  Greology  of  Upper  Illinois ;  by  Prof.  Charles  Upham 

Shkpard, -    134 


Digitized  by  VjOOQIC 


IV  CONTENTS. 

Page. 

XIII.  Calstronbarite,  a  new  Mineral  Species ;  by  Prof.  Chas. 

Upham  Shepard,  ------     161 

XIV.  New  Magnetic  Electrical  Machine  of  great  power,  with 

two  parallel  horse-shoe  magnets,  and  two  straight  ro- 
tating armatures,  affording  each,  in  an  entire  revolution, 
a  constant  current  in  the  same  direction  ;  by  Chas.  G. 
Page,  M.  D.  163 

XV.  On  the  Dry  Rot ;  by  Phinehas  Rainey,  -        -     169 
XVI.  Additional  Observations  on  the  Shooting  Stars  of  August 

9th  and  10th,  1837 ;  by  Edward  C.  Herrick,    -        -     180 

MISCELLANIES. DOMESTIC    AND    FOREIGN. 

Geology. 

1.  Ren  wick's  Outlines  of  Geology, 183 

2.  Geological  Reports, 186 

3.  Fossil  Fishes, 198 

4.  5,  6.  Fossil  Fishes  in  Virginia — Analysis  of  the  scales  of 
the  fossil  Gavial  of  Caen,  in  Normandy — Interesting  Fossils 
found  in  Louisiana,  -------     201 

7,  8.  Sienitic  Granite,  near  Christiana,  Norway — New  locality 
of  Tourmaline, 204 

General  Physics  and  Chemistry. 

1.  Notice  of  a  splendid  Aurora  of  1789,  .        -        -        -    204 

%  Transmission  of  Galvanic  light  through  metals  of  difierent 
conducting  powers,  -..--..    205 

3.  On  a  new  pyrogenic  acid, 206 

4,  5.  On  the  non-existence  of  a  compound  of  Platinum  and  Hy- 
drogen— Sixth  satellite  of  Saturn,  -        -        -        -    207 

6.  Meteorological  Register  for  1836,  kept  at  Montreal,  Lower 

Canada, 208 

7,  8.  Oil  of  the  Tutui  or  Candle  Nut  Tree— Aerolites,    -        -    209 
9.  New  Magnetical  discoveries,     ---..-    210 

Bihliogra'phy. 

1.  This  Journal,  -        -        -        -        •        -        -        -    211 

2,  3.  Prof.  Agassiz'  great  work  on  Fossil  Fishes — ^Prof.  Agassiz 

on  the  Echinodermata,  212 

4.  Statistical  Tables  of  Massachusetts,  *        -        •        -    213 


Digitized  by  VjOOQIC 


CONTBKTS*  t 

j^  Pago. 

5,  6.  Morton's  Crania  Americana — AnBals  of  the  Ljrceum  of 
Natural  History  of  New  York, 214 

7.  Description  of  new  spedes  of  Mollnsca  and  Shelby  with  re- 
marks on  several  Polypi*  ^c,  fonnd  in  Massachusetts  Baj,    216 

8,  9,  10.  Third  American  Edition  of  Bake  well's  Geology— Olm- 
sted's Natural  Philosophy — Second  Report  of  the  Geology 

of  Maine,        - 219 

Intelligence. 

I.  Retam  of  the  Bonite  from  a  Toyage  around  the  world,  219 

Obituary — ThB  Hon.  Nathaniel  Bowfiteh,    - 


NUMBER  n. 


]  Art.  I.  Description  of  a  Crustaceous  Animal,  belonging  to  the 

I  genus  Caligus — C.  Americanus ;  by  Charles  Picker- 

ing, M.D.  and  James  D.  Dana,       ....    225 
n.  On  the  Aurora  Borealis  of  November  14, 1837;  by  Prof. 

F.  A.  P.  Barnard, 267 

m.  On  the  Variation  and  Dip  of  the  Magnetic  Needle  in 
f  different  parts  of  the  United  States ;  by  Prof.  Elias 

j  Looms, -    290 

I  IT.  On  the  Latitude  and  Longitude  of  Yale  College  Obser- 

vatory; by  Prof.  Elias  Looms,       ...        .1    309 
V.  Notice  of  Warwickite,  a  new  mineral  species ;  by  Prof. 

Charles  Upham  Shepard,  M.  D.    -        -        -        -    313 
VL  Considerations  upon  the  Nature  of  the  Vegetables  that 
have  covered  tbe  surface  of  the  Earth,   at  different 
epochs  of  its  formation ;  by  Mons.  Adolphe  Brono- 
NiART.    Translated  from  the  French,  by  R.  W.  Has- 

KINS, 315 

Vn.  Notice  of  a  second  locality  of  Topaz  in  Connecticut,  and 
of  the  Phenakite  in  Massachusetts ;  by  Prof.  Charles 

Upham  Shepard,  M.  D. 329 

Vin.  Chemical  Analysis  of  Meteoric  Iron,  from  Claiborne, 

Clarke  County,  Alabama;  by  Charles  T.  Jackson,      332 
E£.  Table  of  Greek  Correlatives,  accompanied  with  explana- 
tions ;  by  Prof.  Josiah  W.  Gibbs,    ....    337 


Digitized  by  VjOOQIC 


CONTENT!. 

Paf«. 


X.  First  Annaal  Report  on  the  Geological  Surrey  of  the 

State  of  Ohio,  reviewed, 347 

XI.  Researches  in  Magnetic  Electricity  and  new  Magnetic 

Electrical  Instruments ;  hy  Charlbs  G.  Pack,  M.  D.     364 


MISCELLANIES. 

1.  Synopsis  of  a  Meteorological  Journal  kept  in  the  city  of  New 
York  for  the  year  1837,  including  the  average  results  of  the 
last  five  years ;  by  W.  C.  Rbdfield,       ....    373 

2,  3.  Notice  of  a  Bramah  Press  attached  to  the  eyes  of  certain 

fishes — ^Ma3mard^s  Catalogue  of  Mathematical  and  Philoso- 
phical books, 376 

4.  New  Trilobites,        - 377 

5,  6.  Substitute  for  Emery — Temperature  of  the  Saco  River,       381 

7.  Asphaltic  Mastic,  or  Cement  of  Seyssel,    ...        -    383 

8.  Rafinesqne's  Botanical  Works,  .....    386 

9.  Wonders  of  Geology,  in  two  Vols.  12mo,  with  numerous 
plates  and  wood  cuts,      -        -        -        -        -        -        -    387 

10,  11,  12.  Report  accompanying  the  Map  of  the  extremity  of 
Cape  Cod,  Mass. — ^Prodromus  of  a  Practical  Treatise  on  the 
Mathematical  Art^^Hydrogen  gas  in  a  lead  pipe,  used  as  an 
aqueduct, 393 

13.  Bituminization  of  peat  and  conversion  into  coal,        -        -    396 

14.  Denial  of  a  charge  of  plagiarism,  •  .  .  •  .  396 
15*  16.  Gold  in  Georgia — Yale  Natural  History  Sode^,  -  397. 
17,  18.  Meteoric  Shower  in  April-^Improvements  in  magnetical 

apparatus, ^•--    398 

19.  Meteorological  Society  of  London* 400 

20*  London  Electrical  Society  and  Annals  of  Electricity,  Mag- 
netism and  Chemistryt  &c,     *        •        -        -        -        -    401 
31«  22*  Columbite  and  tin-ore  at  Beverly,  Mass.-— Geological  and 
other  reports,         ,..,.^»*»»    40S 


Digitized  by  VjOOQIC 


ERRATA. 


P^e  70, 1. 13  fir.  tojK  for  LAcu  read  Seltfotff.— P.  7SL  1.  5  fr.  bot  ibr  £Miiiehm& 
read  AennededS;.— P.  d04,  1.  9  fir.  top,  ibr  Siberian,  read  Sitbcr»af».^In  a  part  of  the 
impceaiion,  the  drawing  on  p.  906  was  aecidentallj  inTerted. 


The  writer  of  the  ardcle,  <<  extracted  firom  the  Diary  of  a  Natoraliit,"  and  pub* 
lished  in  the  October  number  of  the  Joumal  fbr  1896,  has  since  discoTered  aeTeral 
mistakes,  which  he  wishes  to  correct.  On  page  1  it  is  atated,  that  the  **  first  steam- 
boat built  on  the  western  waters  was  the  Washington" — lie  has  since  ascertained 
that  a  small  boat  was  bnilt  some  years  before  at  Brownsville,  and  went  down  the 
river,  but  did  not  return :  the  Washington  was  built  at  Wheeling,  Va.  On  page  64 
it  is  stated,  that  Cols.  Williamson  and  Crawford  were  engaged  in  the  massacre  of 
the  Christian  Indians  at  Gnadenhatten,  which  is  a  mistake  as  regards  Col.  Craw- 
ford, and  probably  arose  from  the  fact  of  his  being  engaged  with  Col.  Williamson 
IB  the  affair  at  Sandusky  plains  in  May  following,  where  he  lost  his  life.  Colonel 
Crawford  was  a  homane  and  excellent  man,  and  abhorred  that  wicked  transaction. 
The  "  legend  of  Brady's  hill,*'  at  page  20,  he  is  sorry  to  say,  he  foars  has  been  con- 
foonded  with  some  other  adventure,  as  Capt.  Brady's  descendants  afikm  that  he 
was  never  a  prisoner  to  the  Indians. 

M.  2, 1838. 
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NOTICE. 


TO   OUB  READERS   AND   FRIENDS. 


Since  the  name  of  my  son  now  appears  for  the  first  time,  as 
assistant  Editor  of  this  Journal,  I  beg  leave  to  mention  him  in  that 
character,  while  I  indulge  a  hope  that  he  will  endeavor,  in  that 
relation,  as  well  as  all  others,  to  recommend  himself  to  the  confix 
dence  of  the  wise  and  good.  More  it  is  not  necessary  to  say ;  and 
it  remains  to  be  seen,  how  far  he  will  honor  the  trust  thus  reposed 
in  him,  m  reference  to  the  editorial  and  professional  duties  to 
which  he  is  now  devoted. 

B.    SiLLIMAN. 
New  HaTen,  April,  1838. 
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Catalogue  of  the  Golden  Branch  of  Phillips'  Exeter  Academy, 
1837.     From  the  Society.. 

Poughkeepsie  Telegraph,  Nov.  22,  1837,  with  notice  and  draw* 
ing  of  a  Trilobite.    Prom  G.  L.  Le  Row. 

An  Address  delivered  before  the  Springfield  High  School,  Ohk>, 
Sept.  1837,  by  and  from  John  H.  James. 

Introductory  Letter,  delivered  before  the  Medical  Class  of  the 
University  of  Maryland,  Nov.  1837|  by  Sam.  G.  Baker,  M.  D. 
From  the  Author. 
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Aonual  AnnouDCtroent  of  the  Trustees  and  Faealtj  of  ibe  Mtd- 
ical  College  of  South  Carolina,  for  the  session  of  1837-^38.  From 
Prof.  C.  U.  Shepard. 

Extracts  from  Correspondence  of  the  American  BiUe  Societyi 
Nor.  1837. 

An  Address  delivered  before  the  Mass.  Cbariuble  Mechanics' 
Association,  Sept.  20,  1837,  by  bb  Ex.  Gov.  Ed.  Everett.  From 
the  Author. 

Portsmouth  (Va.)  Tiroes,  Dec.  8,  1837-- Notice  of  an  Aurora. 
Hd.  Rodriguez. 

Papers  on  the  Wyonung  Claims  on  the  United  States  Govern- 
ment.    J.  W.  Robinson. 

Pennsylvania  IntelligenpeTi  Dec  7,  with  the  Governor's  Mes* 
sage.     J.  W.  Robinson. 

Cheiroptera  of  the  United  States,  by  Wm.  Cooper,  with  a  plate, 
from  the  Annals  of  the  Lyceum  of  Nateral  History.  From  the 
Author. 

Journal  of  the  American  Temperance  Union,  Dec.  1837. 

Catalogue  of  Princeton  Theol.  Seminary,  for  1837-8.  From 
E.  P.  Rogers. 

Report  of  the  State  Treasurer  of  Pennsylvania,  1837*  From 
J.  W.  Robinson. 

Catalogue  of  Plants,  near  Newbem,  N.  C— with  Remarks  and 
Synonyms,  by  the  late  H.  B.  Croom,  Esq.,  posthumous.  From 
the  Editor,  Prof.  John  Torrey. 

Twelfth  Annual  Report  of  the  Board  of  Managers  of  Prison  Dis- 
cipline Society,  Boston,  1837. 

An  Essay  on  the  Veterinaiy  Art,  by  Peter  O.  Browne,  LL.  D. 
1837.     From  the  Author. 

Annals  of  the  Lyceum  of  Nat.  History,  Vol.  IV.  Nos.  1,  9,  3 
and  4,  Nov.  183*t. 

Catalogue  of  French  Medical,  Mathematical,  tic.  Books,  for  sale, 
Dec.  16,  1837.    Boston. 

Report  on  the  Strength  of  Materials,  by  the  Franklin  Institute. 
Part  II.  1837.    Hon.  J.  J.  Whiitelsey,  M.  C. 

Farmer's  Register,  Dec.  1,  et  seq.  1837.     Petersburgh,  Va. 

Speech  on  behalf  of  the  University  of  Nashville,  Oct.  4,  1837, 
at  the  public  commencement,  by  President  Lindsley. 

Rev.  Thomas  Smyth's  Sermon  on  the  loss  of  the  Steam  Packet 
Home,  with  a  Narrative. 

New  York  Daily  Whig.    Several  Nos. 

Franklin  Farmer,  Frankfort,  Ky.    Several  Nos. 

Clinical  Lecture  on  the  Primary  Treatment  of  Injuries,  by  Dr. 
Alex.  H.  Stevens. 
.  Ordnung  des  taglicben  Morgen  Gebetes,  fee.    New  York. 

Circular  of  the  College  of  Physicians  and  Surgeons  of  the  Univ. 
ofNewYork«    1837. 
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Colonization  Herald  and  General.  Register,  Vol.  I.  No.  1  and  2. 
Jan.  3  and  10. 

Catalogue  of  Catlin's  Indian  Gallery  of  Portraits,  Landscapes, 
Manners  and  Customs,  &c.     New  York,  1837.     From  Mr.  Catlin. 

Catalogue  of  ihe  Western  Reserve  College,  1836-7. 

Literary  Advertiser  of  the  American  Stationers'  Company,  Bos- 
ton.    July,  1837. 

Daily  Commercial  Bulletin  of  Pittsburgh,  ^an.  1838.  From 
Linton  Rogers. 

Tract  Magazine.    Jan.  1838.     From  O.  Eastman. 

South  Western  Journal,  Vol.  L  No.  1.  quarto,  l6  pages,  et  seq. 

Geological  Reconnaissance  of  the  State  of  Indiana  in  1837,  by  D. 
D.  Owen,  State  Geologist.     From  Prof.  Dunn. 

Report  of  the  Commissioner  of  Patents  for  1837.  From  the  Su- 
perintendent, H.  W.  Ellsworth,  Esq. 

Prof.  Cunningham's  Inaugural  Address,  Easton,  Penn.  Jan.  1, 
1838. 

Report  on  the  Medical  College  of  Ohio,  Dec.  1837.  Dr.  J.  P. 
Kirtland. 

Buffalo  Daily  Advertiser,  Jan.  30,  1838.     R.  W.  Haskins. 

Rev.  President  Day  on  the  Self-determining  Power  of  the  Will 
and  Contingent  Volition.     From  the  Author. 

Four  Tears  in  Great  Britain,  by  Rev.  Calvin  Cotton.  From  the 
Author. 

Report  of  the  Committee  on  Colleges,  Academies  and  Common 
Schools,  on  the  Memorial  of  William  G.  Griffin  and  others.  From 
B.  D.  Silliman,  Esq. 

Proceedings  of  the  Annual  Convention  of  Professional  Teachers 
and  others,  Columbus,  Ohio,  Dec.  1837.     From  M.  G.  Williams. 

Fourth  Geolotrical  Report  to  the  Legislature  of  Tennessee,  Oct. 
1&37,  by  Prof.  G.  Troost,  M.  D.,  Geologist  to  the  State,  be.  &c. 
From  the  Author. 

Notice  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
1837.  p.  24.  Dr.  S.G.  Morion.  With  one  for  the  Yale  Nat.  Hist.  Soc. 

Penn.  Inquirer,  Feb.  24,  1838,  with  the  Address  of  Hon.  J.  S. 
Buckingham  on  Temperance. 

Buffalo  Commercial  Advertiser,  No.  971 ;  Do.  No.  55,  with  no- 
tice of  Falling  Stars.     R.  W.  Haskins. 

Report  to  the  Legislature  of  Ohio,  Dec.  10, 1837,  on  Elementary 
Public  Instruction  in  Europe,  by  Prof.  C.  E.  Stowe.  From  the 
Author. 

Considerations  on  a  States'  National  Bank,  by  John  L.  Sullivan, 
A.  M.     From  the  Author. 

Prospectus  of  the  Missouri  Iron  Company,  with  the  Acts  of  In- 
corporation.    Rev.  Giles  Pease. 

Boston  Daily  Advertiser,  March  13,  1838,  with  a  Memoir  of  the 
late  Dr.  N.  Bowditch. 
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Bufialo  Newspapers,  with  a  list  of  ScieDti6o  Memoranda,  transla- 
ted from  the  Proceedings  of  the  French  Academy,  by  R.  W.  Has- 
kins. 

Discourse  on  the  recent  Duel  in  Washington,  by  Rev.  Henry 
Ware,  Jr. 

On  the  same,  by  Rev.  W.  B.  Sprague,  D.  D.    Albany. 

An  Address  on  the  Utility  of  Astronomy,  delivered  before  the 
Young  Men's  Society  of  Lynchburgh,  Va.,  by  Prof.  Landon  C. 
Garland,  of  Randolph  Macon  College. 

Fiflit  Annual  Report  on  the  Geological  Survey  of  the  Sute  of 
Ohio,  by  W.  W.  Mather,  and  the  several  Assisunts.  Columbus, 
1838.  Two  copies  from  the  corps ;  one  copy  from  Mr.  Seabury 
Ford. 

Sixth  Annual  Report  of  the  New  England  Institution  for  the  Ed- 
ucation of  the  Blind.    From  Dr.  Sarol.  G.  Howe. 

Fifth  Annual  Report  of  the  Trustees  of  the  Sute  Lunatic  Hos- 
pital at  Worcester,  Dec.  1837.  From  the  Superintendant,  Doctor 
Samuel  B.  Woodward. 

Second  Report  of  the  Executive  Committee  of  Young  Men's 
Association  of  the  City  of  Bufialo.    R.  W.  Haskins. 

Macon  Messenger,  March  8, 1838,  with  a  notice  of  the  Thunder- 
ing Spring. 

Prospectus  of  the  W.  Virginia  Iron  Mining  and  Manufacturing  Co. 
F.  Shepherd. 

Address  delivered  before  the  Bellefonte  Lyceum,  Feb.  1838. 

Colonization  Herald,  Vol.  I.  No.  2.  March  14,  1838.  Philadel- 
phia.    5  copies,  1  from  Mr.  Elliot  Cresson. 

Report  of  the  State  Geologist  to  Gov.  Mason  of  Michigan,  on  the 
Geological  Survey  of  that  State. 

Outlines  of  Geology,  prepared  for  the  Junior  Class  in  Columbia 
College,  by  Prof.  Jas.  Renwick,  LL.  D. 

Second  Annual  Report  on  the  Geological  Exploration  of  the  State 
of, Pennsylvania,  byrrof.  Henry  D.  Rogers.  From  Mr^  Ritner. 
Another  copy  from  rrof.  H.  D.  Kogers ;  another  from  an  unknown 
hand  ;  another  from  E.  Miner,  Esq. 

A  Discourse  on  the  Traffic  in  Spirituous  Liquors,  Feb.  1838. 
By  Rev.  Leonard  Bacon,  New  Haven. 

Statistical  Tables  of  certain  branches  of  Industry  in  Massachu- 
setts, for  1837  to  April  1.  From  John  P.  Bigelow,  Esq.,  Secretary 
of  the  Commonwealth. 

Report  of  the  Committee  on  the  Judiciary  in  the  Legislature  of 
New  York.    March  18,  1838.    From  B.  D.  Silliman,  Esq. 

Cleaveland  Gazette,  March  3, 1838,  notice  of  ice. 

Wiley  and  Putnam's  notice  of  new  books. 

Temperance  Circular,  March  22, 1838. 

Prof.  White's  and  John  T.  Norton's  Sermon  on  die  occasion  of 
the  decease  of  John  Nitchie,  Esq.  New  York,  1838.  From  the 
Secretaries  of  the  A.  H.  M*  S. 
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Picture  of  Young  LadieSi  from  the  Society  Seminary  at  Betble* 
bem,  PeDii.    From  G.  Grrunewald/by  Col.  Trumbull. 

Catalogue  of  Bacon  Academy,  1837.    From  M.  N.  Morris. 

Dr.  Geddinga'  Introductory  Liecture,  Medical  College  of  South 
Carolina.     Charleston,  Nov.  1837.    From  H.  H.  Bacot. 

Journal  of  American  Temperance  Union,  vol.  ii.  No.  1. 

Bufialo  Patriot,  &c.,  Jan.  10, 1837,  with  a  Map  of  Navy  Island, 
Niagara  River,  &c.    From  G.  L.  Marvin. 

Boston  Atlas,  Aug.  2,  1837. 

Annual  Report  of  the  Commissioners  of  Indian  Affairs  for  1837-8. 
Transmitted  at  the  opening  of  the  2d  session  of  the  26th  Congress. 
Washington.    From  Charles  £•  Mix. 

New  Hampshire  Patriot,  &c.,  Aug.  2,  1837. 

Medical  Examiner,  Philadelphia,  No.  1,  Vol.  1.  Jan.  3,  1838. 
J.  B.  Biddle,  M.  D.  and  M.  Clymer,  M.  D. 

Seventeenth  Annual  Report  of  the  Mercantile  Library  Associa- 
tioo.    Clinton  Hall,  New  Yoi^,  1837. 

Extracts  from  the  Correspondence  of  the  American  Bible  Soci- 
ety, Nos.  21  and  22.    March,  1838. 

First  Report  on  the  Agriculture  of  Massachusetts.  By  H.  Col- 
man,  Commissioner.    Boston,  1838.     The  Author. 

Treatise  on  Bone  Manure.  By  Henry  Colman,  Commissioner 
for  the  Agricultural  Survey  of  Massachusetts.  Boston,  1838.  The 
Author. 

On  the  Culture  of  Spring  Wheat.  By  the  same.  From  the  Au- 
thor. 

rOBBlGN. 

Liverpool  Mercury,  Sept.  ;15, 1837,  containing  an  account  of  the 
doings  of  the  British  Association  for  the  promotion  of  Science.  From 
Rev.  S.  Wood. 

Notice  of  the  Scientific  Congress  at  Metz,  Sept.  3,  1837. 

Circular  of  Louis  and  Andre  Breton,  Mathematical  and  Philo- 
sophical Instrument  Makers,  Rue  Servandoni,  No.  4,  pres  St.  Sul- 
ptce,  Paris. 

Liverpool  Standard,  Sept.  15,  1837  ;  with  an  account  of  the  do- 
ings of  the  British  Association  for  the  advancement  of  Science. 
From  Rev.  S.  Wood.  The  same  from  Mr.  St.  John,  laie  a  tutor 
in  Yale  College. 

Report  on  the  Present  State  of  our  Knowledge  with  respect  to 
Mineral  and  Thermal  Waters,  by  and  from  Prof.  Charles  Daubeny, 
of  the  University  of  Oxford,  England.     1837. 

On  the  action  of  Light  upon  Plapts,  and  of  Plants  upon  the  At- 
mosphere.   Id.  1836. 

Some  account  of  the  Eruption  of  Vesuvius,  which  occurred  in 
Aujr.  18M.    U.  1836. 
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On  the  quantity  and  quality  of  the  gases  disengaged  from  the 
Tberaal  Spring,  which  supplies  the  King's  Bath,  in  the  city  of 
Bath.    Id.  1834. 

Catalogue  of  Philosophical  Apparatus,  by  Wilkins  h  Hall.  Lon- 
don, No.  5,  Charing  Cross.     From  J.  H. 

Remarks  upon  the  Aristotelian  and  Platonic  Ethics,  as  a  Inranch 
of  the  studies  of  the  University  of  Oxford,  by  Frederick  Oakley^ 
M.  A.,  Fellow  of  Baliol  College. 

The  study  of  Morals  rindicated  and  recommended,  in  a  sermon 
preached  before  the  University  of  Oxford,  Feb.  5,  1837,  by  Henry 
Arthur  Woodhouse,  B.  D.,  Fellow  of  St.  John's  College.  The 
two  preceding  from  Mr.  Charles  Fox. 

List  of  Works  by  American  authors,  on  sale  by  Jas.  S.  Hodson, 
112,  Fleet  street,  London.    From  J.  S.  H. 

Memorials  of  Oxford,  Ekigland,  No.  39,  with  Plates.  From 
Prof.  Daubeny. 

Proceedings  of  the  Geological  Society  of  London.  Nos.  50  and 
51.     From  the  Society. 

Prospectus  of  the  Polytechnic  University,  London.  John  Isaac 
Hawkins. 

Foreign  Scientific  Memoirs — notice  of  a  republication  of  a  selec- 
tion of,  by  Richard  Taylor,  F.  S.  A. 

Catalogue  of  British  Plants,  arranged  according  to  the  natural 
system,  be.  be.,  by  Rev.  Prof.  J.  S.  Heaslow,  M.  A.|  of  Cam«- 
bridge  University,  England.    From  the  Author. 

Researches  into  t^  Causes  of  Voluic  Electricity,  by  Moos. 
Aug.  de  la  Rive,  of  Geneva.    From  the  Author. 

Icones  Filicum,  or  Figures  and  Descriptions  of  Ferns,  principally 
of  such  as  have  been  altogether  unnoticed  bv  Botanists,  or  have 
not  yet  been  correctly  figured.  By  William  Jackson  Hooker,  LL.  D. 
and  Robert  Kaye  Greville,  LL.  D.  In  two  volumes  folio.  Lon- 
dini,  1831. 

British  Jaugermauniae ;  being  a  history  and  description,  with  cd- 
ored  figures,  of  each  species  of  the  Genus,  and  Microscopical  Anal- 
yses of  the  parts.  By  William  Jackson  Hooker,  LL.  D.  London, 
1816.     Quarto,  88  Plates. 

Musci  Exotici,  containing  figures  and  descriptions  of  new  or  little 
known  Foreign  Mosses,  and  other  Cryptogamic  subjects.  By  Will- 
iam Jackson  Hooker,  F.  R.  A.,  LL.  D.^  tic.  &c.  London,  1818. 
2  vols.  8vo. 

Icones  Plantarum,  or  figures  and  descriptions  of  new  or  rare 
Plants,  selected  from  the  Author's  Herbarium.  By  Sir  William 
Jackson  Hooker,  K.  B.,  LL.  D.,  &c.  &c.  3  Parts,  octavo,  each 
containing  50  Plates.    London,  1836-7. 

Journal  of  Botany,  by  Sir  William  J.  Hooker,  LL.  D.,  be.  be. 
London,  1834.    4  Parts. 
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Companion  to  the  Botanical  Magazine.  London.  Nos.  1  to  20. 
By  Sir  W.  J.  Hooker,  LL.  D.,  be.  This  and  the  five  preceding 
it  are  from  the  Author. 

{Edinburgh  Evening  Courant,  of  Dec.  25,  1837,  with  a  notice  of 
the  presentation  of  a  silver  vase  to  John  Wood,  Esq.,  Advocate,  on 
account  of  his  exertions  in  the  cause  of  education. 

Sussex  Advertiser,  England,  Jan.  8,  1838.  Brighton  Herald, 
Jan.  20,  1838.     Dr.  Mantell. 

British  Annual,  and  Epitome  of  the  Progress  of  Science,  for 
1838.    From  the  Editor,  Dr.  Robert  D.  Thompson,  London. 

Notice  of  the  University  of  Durham,  Eng.  From  an  English 
Newspaper. 

List  of  the  Geological  Society  of  London.    April,  1837. 

Letters  from  Rev.  Samuel  Wood  on  the  United  States.  Nos*  1 
and  2.     London,  Nov.  1837.     From  the  Author. 


MINERALS. 

A  box,  containing  chiefly  chalk  fossils,  echini,  bivalve  and  urn- 
valve  shells,  sharks'  teeth  and  palates,  and  other  remains  of  fishes, 
sponges,  alcyonia,  fuci,  coprolites,  belemnites,  tic.  From  the 
Wealden— emys,  iguanodon  bouesy  &c.  &c.  From  the  tertiary — 
bones  and  teeth  of  the  horse.  From  the  diluvial — bog  iron  ore. 
Wood,  from  the  peat  bogs  of  Ireland — the  submerged  forests,  coal 
plants.     From  Dr.  G.  Mantell,  Brighton,  Eng. 

Very  perfect  and  beautiful  terebratulites  and  fossil  corals — shore 
of  Lake  Erie,  fifteen  miles  from  Buffalo.    G.  E.  Hayes. 

Specimens  of  marl  from  New  Jersey.  From  J.  M.  Ely,  Esq., 
New  York. 

Fossil  equisetum,  in  sandstone — large  and  distinct,  from  the  ex- 
cavations for  the  Walhouding  and  Mohican  Canal,  at  Roscoe,  Ohio. 
From  J.  S.  Peters,  Esq. 

Specimens  of  bituminous  coal,  from  New  Lisbon,  Ohio — ^remark- 
ably filled  with  vegetable  remains  in  flattened  masses,  having  a  dis- 
tinctly fibrous  structure.    From  Wm.  E.  Russell,  Esq. 

Lignite  of  remarkable  beauty,  from  New  Jersey.  Dr.  L.  D. 
Gale,  New  York  University. 
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ACKNOWLEDGMENTS  TO  CORRESPONDENTS,   FRIENDS 
AND   STRANGERS. 

Remarks. — This  method  of  acknowledgment  has  been  adopt- 
ed, because  it  is  not  always  practicable  to  write  letters,  where 
they  might  be  reasonably  expected ;  and  still  more  difficult  is  it 
to  prepare  and  insert  in  this  Journal,  notices  of  all  the  books  and 
pamphlets  which  are  kindly  presented,  even  in  cases,  where  such  no- 
tices, critical  or  commendatory,  would  be  appropriate ;  for  it  is  often 
equally  impossible  to  command  the  time  requisite  to  frame  them,  or 
even  to  read  the  works ;  still,  judicious  remarks,  from  other  hands, 
would  usually  find  both  acceptance  and  insertion.. 

la  public,  it  is  rarely  proper  to  advert  to  personal  concerns ;  to  - 
excuse,  for  instance,  any  apparent  neglect  of  courtesy,  by  pleading 
the  uointermitting  pressure  of  labor,  and  the  numerous  calls  of  our 
fellow-men  for  information,  advice,  or  assistance,  in  lines  of  duty, 
with  which  they  presume  us  to  be  acquainted. 

The  apology,  implied  in  this  remark,  is  drawn  from  us,  that  we  may 
not  seem  inattentive  to  the  civilities  of  many  respectable  persons,  au- 
thors, editors,  publishers,  and  others,  both  at  home  and  abroad.  It 
is  still  our  endeavor  to  reply  to  all  letters  which  appear  to  require  an 
answer ;  ahhough,  as  a  substitute,  many  acknowledgments  are  made 
in  these  pages,  which  may  sometimes  be,  as  now,  in  part,  retrospec- 
tive.— Eds. 

DOBfESTIC. 

Report  of  the  case  of  Dartmouth  College  vs.  Wm.  Woodward. 
8vo.  pp.  406.  By  T.  Farrar,  Esq.  From  Rev.  Dr.  Lord,  Presi- 
dent of  Dartmouth  College. 

Mr.  Webster's  Speeches,  March  12th  and  22d,  in  U.  S.  Senate. 
From  Mr.  E.  Curtiss,  M.  H.  Rep. 

Annual  Circular  of  the  Medical  College  of  Louisiana. 

Annual  Report  of  the  Geologist  of  Maryland.  1837.  From  J.  T. 
Ducatel,  state  geologist. 

Otis,  Broaders  &  Co.  Catalogue  of  Periodicals  for  1838. 

Second  Annual  Report  of  the  Geological  Survey  of  the  State  of 
New  York.  (Assembly,  No.  200.)  Five  copies  :  one  from  B.  D. 
Silliman,  E^q.,  one  from  T.  A.  Conrad,  two  from  £.  Emmons,  and 
one  from  J.  Hall. 
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Report  on  Fishes  and  Reptiles  id  the  State  of  Massachusetts,  by 
Dr.  D.  H.  Storer.  '  From  the  author. 

Introductory  Lecture  to  a  course  of  Chemistry,  delivered  in 
Washington  College,  Lexington,  Va.,  Feb.  21st,  1838,  by  G.  D. 
Armstrong,  A.  M.     From  the  author. 

E.  O.  Kendall's  formula  for  the  announcement  of  the  principal 

? bases  of  the  annular  eclipse  of  the  sun,  Sept.-  18th,  1838)  by  S.  C* 
(Talker,  Esq.    From  the  author. 

Annual  Report  of  the  Regents  of  the  University,  March  1st, 
1838.  fSenate  of  New  York,  No.  52.)    From  B.  D.  Silliman,  Esq. 

Mr.  Webster's  Speech  in  answer  to  Mr.  Calhoun,  and  on  the 
sub-treasury  bill ;  3  copies.     From  Edward  Curtiss,  Esq.,  H.  R. 

Sermon  on  the  anniversary  of  ordination,  by  J.  Brazier.  1837. 
Salem,  Mass.    From  Rev.  J.  Brazier. 

Catalogue  of  Bowdoin  College,  Brunswick,  Me.  1838.  From 
Prof.  P.  Cleaveland. 

Letters  from  the  United  States,  by  the  Rev.  S.  Wood.  Eng. 
From  M.  W. 

Second  Annual  Report  of  the  Geologv  of  the  public  lands  of  Mas- 
sachusetts and  Maine,  by  Chas.  T.  JacKson,  M.  D.  Boston.  1838. 

Prodromus  of  a  Practical  Treatise  on  the  Mathematical  Arts,  con- 
taining directions  for  Surveying  and  Engineering,  by  Amos  Eatqn, 
A.  B.  and  A.  M.  8vo.  Troy,  N.  Y.  1838.     From  the  author. 

Travels  on  the  continent  of  Europe,  by  Wilbur  Fisk,  D.  D. 
With  engravings.  (Third  edition.)  New  York.  1838.  Harper  and 
Brothers. 

Report  to  the  U.  S.  Senate,  March  12tb,  1838,  on  the  introduc- 
tion of  tropical  plants  into  Florida,  and  the  south  and  southwest- 
em  states.  From  H.  Perrine.  Washington.  Accompanied  by  spe- 
cimens of  coarse  and  fine  foliaceous  fibers  of  the  Musa  Abaca,  Agave 
Sisalana,  and  Bromelia  picta. 

An  Elementary  Treatise  on  Algebra,  theoretical  and  practical, 
&c.,  by  Prof.  J.  R.  Young,  of  the  Royal  College,  Belfast.  A  new 
American  from  the  last  London  edition.  Philadelphia.  1838.  From 
the  publishers,  Messrs.  Carey,  Lea  &  Blanchard. 

Commentary  on  Genesis,  by  Prof.  Bush.  New  York  University. 
From  the  editor. 

First  Annual  Report  oo  the  Geological  Survey  of  Ohio.  From 
W.  W.  Mather,  principal  geologist. 

Cholera  Infantum,  its  causes  and  treatment,  by  David  King,  Jr.^ 
M.  D.    Boston.  1837.    From  the  author. 

An  Address  before  the  Dordiester  Agricultural  Societyi  Nov. 
1837,  by  Joseph  E.  Muse.    From  the  author. 

Exposition  of  a  new  theory  of  Animal  Magnetbm,  &c.,  by  C.  F* 
Dorant.  New  York.  1887. 

Extracts  from  correspondence  of  American  Bible  Society.  Jan- 
uary. 1838. 
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Discourse  before  the  Massachusetts  Horticultural  Society,  hj  J. 
L.  Russel.  Boston.  1835. 

The  Napoleady  io  12  books,  by  Th.  H.  Gerinei  Esq.,  to  the  pub- 
lic library  in  New  Haven. 

First  Annual  Report  of  the  board  of  education,  &c.  No.  26. 
Senate  of  Massachusetts.  Boston.  1838.    From  Horace  Mann. 

The  same.    From  E.  Davis. 

Report  of  the  secretary  of  the  board  of  education  on  the  subject 
of  School  Houses,  &c.  Boston.  1838.  E.  Davies. 

The  same.     From  H.  Mann. 

A  Discourse  on  the  life  and  character  of  Nathl.  Bowditch,  LL.  D. 
F.  R.  S.  Boston.  1838.  From  the  author.  Rev.  Alex.  Young. 
A  second  copy  from  Isaac  P.  Davis,  Esq. 

Eulogium  on  the  life  and  character  of  the  Hon.  Nathaniel  Bow- 
ditch,  by  Hon.  Judge  White,  of  Salem.    From  the  author. 

Nineteenth  Annual  Report  of  the  Directors  of  the  New  York 
Institution  for  the  Deaf  and  Dumb.  New  York.  1838.  From  H. 
P.  Peat,  principal. 

AmericsLD  Journal  of  Pharmacy.  January,  1838. 

Annual  Report  of  the  Colonization  Society  of  the  city  of  New 
York.  1838. 

Speech  of  Gov.  W.  W.  Ellsworth,  May,  1838,  to  the  Legislature 
of  Connecticut. 

Document  No.  121,  U.  S.  Government,  containing  observatioa3 
on  the  tides  near  the  northern  extremity  of  Cape  Cod,  Mass.,  by 
and  from  James  D.  Graham^ — two  copies,  one  for  Yale  College 
library. 

Engraved  Portrait  of  Rev.  Jonathan  Edwards,  usually  called  the 
first.    From  I.  P.  Davis,  Esq.  Boston. 

Do.  of  John  Winthrop,  Governor  of  Massachusetts  colony. 

Do.  Do.  Do.     of  Connecticut.    The  two  lat- 

ter for  Yale  College.     From  I.  P.  Davis,  Esq.  Boston. 

Colored  lithograph  portrait  of  the  Indian  chief  Osceola.  From 
Geo.  Catlin,  Esq.,  the  artist,  through  D.  Macumber. 

An  Essay  on  the  relation  between  the  respiratory  and  circulating 
functions,  by  Charles  Hooker,  M.  D.  of  New  Haven.  Boston.  1838. 
From  the  author. 

Charter  and  by-laws  of  the  Maryland  Academy  of  the  Fine  Arts. 
Baltimore.  1838. 

Atlantic  Steam  Ships,  be.     From  Ithiel  Town,  Esq. 

Cheever's  Latin  Accidence ;  recommendations  of  the  work,  and 
a  biographical  notice  of  the  author.  Boston.  1835. 

Report  of  Mr.  Talraadge  in  the  Senate  of  the  United  States,  on 
the  memorial  of  Henry  Hall  Sherwood,  claiming  to  have  made  im- 
portant discoveries  in  magnetism,  &c.   From  Mr.  C.  Cushing,  M.  C. 
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Practical  observations  on  the  Asphaltic  Mastic,  or  cement  of  Seys- 
sel,  &c.  London.  1837. 

The  country  of*  the  Iguanodon  restored,  by  John  Martin,  Esq., 
from  geological  discoveries  of  Gideon  Mantell,  Esq.,  LL.  D.  F.  R.  S. 
be. ;  two  beautiful  prints.     From  Dr.  Mantell. 

Two  engraved  portraits  of  Dr.  Mantell. 

Handbuch  der  Oryktognosie  von  Carl  Caesar  von  Leonhard ;  pro- 
fessor, &c.    Heidelberg,  Germany. 

Hawaiian  Spectator.  Vol.1.  No.  1.  January,  1833.  Honolulu, 
Oahu,  Sandwich  Islands. 

India  Review  and  Journal  of  Foreign  Science  and  Arts.  Edited 
by  Frederick  Corby ne,  Esq.  Calcutta.  15  Nos.  from  the  Editor, 
through  J.  V.  C.  Smith,  Esq.,  Boston,  by  Capt.  Wiley,  S.  Frank. 

The  Sixth  Report  of  the  British  Association  for  the  Advance- 
ment of  Science.  Vol.  V.     From  the  Association. 

Laws  and  Regulations  of  the  Meteorological  Society,  instituted  in 
1833.  London.  1838.     From  the  Society. 

Observations  made  during  37  successive  hours,  commencing  at  6 
A.  M.  of  the  21st  of  March,  1838,  and  ending  6  P.  M.  of  the  22d. 

S.  Maynard's  Catalogue  of  English  and  Foreign  Mathematical 
books.  London.  J.  S.  Hodson. 

.    Bulletin  de  la  Soci^t^  Fran9aise  de  Statistique  Universelle,  Liv- 
raison  1,  2,  3,  6,  and  documens  No.  8.  1830-31. 

Annals  of  Electricity,  Magnetism,  and  Chemistry,  &c.,  by  Wm. 
Sturgeon.  January,  1838.  No.  2. 

Select  Views  in  Greece,  with  classical  illustrations,  by  H.  W. 
Williams,  Esq.,  F.  R.  S.  E.  Lond.  1829.  In  two  volumes  largest 
royal  8vo.,  superbly  bound,  and  containing  sixty-four  splendid  en- 
gravings of  scenes  in  Greece — the  classical  illustrations  and  their 
translations  from  John  Patterson.  Edinb.  Presented  to  the  Trum- 
bull Picture  Gallery  of  Yale  College,  by  John  Dunlop^*  Esq.  of  the 
city  of  Edinburgh. 

Wonders  of  Geology,  2  vols.  12mo.,  with  numerous  plates  and 
wood  cuts,  by  Gideon  Mantell,  LL.  D.  F.  R.  S.,  &c.  Lond.  1838. 

Oratio  in  Academia  Fridericiana  Halensi  cum  Vitebergensi  con- 
sociata,  he.  October,  1831.  Habita  ab  Prof.  J.  S.  C.  Schweig- 
ger.  Phil.  Soc.  &c.  &c.  &c.    From  the  author. 

The  following  is  the  peroration :  "  Vir  per-illustris, — qui  legatum 
summi  rerum  nostrarum  administri  agens  nobis  sdes  academicas  tra- 
didisti :  MagniBce  Academis  protector ;  Per-illustris  Director ;  viri 
summe  reverendi,  per-illustres,  illustres,  amplissimi,  doctissimi ;  au- 
ditores  omnium  ordinum  honoratissimi." 


*  Mr.  Dunlop  bu  travelled  exteosively  in  (his  country,  and  is  well  known  for  hit 
acts  of  munificence  and  benevolence. 
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Ueber  die  Natur  der  Sonne  nnit  Beziebung,  auf  V.  Ssromeor- 
rings  Sonnbeobachtungen.  Vom  Dr.  J.  S.  C.  Schweigger,  Prof,  der 
Physik  und  Cheraie,  &c.  &c.  Halle.  1829. 

Statuten  der  Naturhistorischen  Gesellschaft,  zu  Athen. 

Ueber  die  alteste  Physik  und  den  Ursprung  des  Heidenthuros 
aus  einer  inissverstandener  naturweisheit,  &c.  Von  Dr.  Schweigger. 

Einleitung  in  die  Mythologie  auf  dem  Standpunkte  der  Natur- 
wissenscbaft.    Von  Dr.  J.  S.  C.  Schweigger. 

Diploma  frono  the  Natural  History  Society  in  Athens,  Greece. 

A  Popular  Treatise  on  Voltaic  Electricity  and  Electro-Magnet- 
.  jsm,  &(c.,  by  and  from  B.  H.  BachhofTner,  lecturer  on  chemistry, 
&c.  &c.  pp.  35.    1838. 

Stenographic  round-hand,  by  Isaac  Pitman.  London.  6  copies* 

Rules  of  the  London  Electrical  Society,  with  an  address,  deliv- 
ered by  Wm.  Sturgeon,  Esq.  Aug.  7th,  1837,  at  the  theatre,  Ade- 
laide street. 

Memoirs  published  by  the  Society,  Both  the  above  from  the 
Society,  or  Mr.  Clarke,  the  Electro-Magnetician. 

Agenda  Geognostica.  Von  C.  C.  von  Leonhard.  Heidelberg, 
Germany.  1829.    From  W.  C.  Woodbridge. 

Memoir  on  the  bones  of  birds  discovered  in  the  strata  of  Tilgate 
Forest  in  Sussex,  by  Gideon  Mantell,  LL.  D.  F.  R.  S.,  be,  with 
a  plate :  4  copies.     From  the  author. 

On  the  advantages  of  exercise  in  some  spinal  deviations,  addressed 
to  Sir  B.  C.  Brodie,  by  Dr.  Riofrey.  London. 

List  of  prices  of  magnetical,  philosophical,  optical,  and  chemical 
instruments  and  apparatus,  manufactured  by  Edward  M.  Clarke, 
No.  11,  Lowther  Arcade.  London. 

List  of  chemical  and  philosophical  apparatus,  and  chemical  tests, 
manufactured  and  sold  by  E.  Palmer,  103  Newgate  street.  Lond. 
6  copies,  with  6  cards. 

Proceedings  of  the  Geological  Society  of  London.  Nos.  41,  53, 
53,  54  and  55.    From  the  Society  and  from  Dr.  G.  Mantell. 

Prospectus  of  the  Zoology  of  the  ship  Beagle.  1832  to  3|5. 

Prospectus  of  Bryologia  Europea  seu  Genera  Muscorum  Euro- 
pxrum  monographice  iilustrata  ;  auctoribus  Bruch  fa  W.  P.  Schrim- 
per.  13  copies. 

Prospectus  de  Le  Museum  Zoologique  de  Heidelberg.  8  copies. 
The  museum  offers  exchanges' with  foreign  museums,  via  Havre  en 
France,  par  Messrs.  Warner,  Langert  fe  Co.,  or  via  Rotterdam  en 
Hollande,  surtout  pour  les  objets  fragiles.  The  director  of  the  mu- 
seum is  Prof.  H.  G.  Bronn. 

The  prospectus  makes  known  the  conditions,  and  we  will  forward 
them  if  desired. — Ed.  Am.  Jour. 

Prospectus  of  an  Institution  for  the  advancement  of  the  Arts  and 
Practical  Science.  London. 
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Brighton  (Eog.)  Herald.  No.  1683.  Containing  a  notice  of  Dr. 
Mantell's  Wonders  of  Geology. 

Mining  Review,  an  entire  bound  copy,  for  the  Yale  College  Li- 
brary.    Henry  English,  Esq.  London. 

American  Newspapers. 

Elizabetbton  Republican,  Tenn.,  various  Nos. 

Daily  Nat.  Intelligencer.  Washington,  March,  1838.  Mr.  Buck- 
ingham on  duelling,  s 

Boston  Courier,  May  20th,  1838.   Mr.  Buckingham's  vindication. 

Mohawk  Courier,  Little  Falls,  Feb.  15th,  1838.  Notice  of  the 
American  Journal. 

Providence  (R.  I.)  and  Pawtucket  Advertiser,  May  31st,  1838. 
Notice  of  Geological  Reports. 

Cincinnati  Journal,  June  7th,  1838. 

Albany  Journal,  Feb.  18th,  1838.  Speeches  in  the  New  York 
legislature  on  the  small  bill  law. 

Newburgh  Journal.  J.  D.  Spalding,  June  16th,  1838.  Agency 
for  periodical  works. 

Cleveland  Gazette,  May  23,  24,  26,  and  28,  1838.  Meteor  and 
N.  W.  passage.  Rise  of  water  in  the  lakes.  Question  of  vegetable 
origin  of  coal.  It  is  not  difficult  to  answer  the  writer's  objections  to 
the  vegetable  origin  of  coal,  and  to  demonstrate  that  it  certainly  bad 
that  origin. 

Mobile  Examiner,  April  20th,  1838. 

Journal  of  the  American  Temperance  Union.  May,  1838. 

Feliciana  Republicana.  Nos.  4  and  8.   W.  M.  Carpenter,  M.  D. 

Missouri  Saturday  News.  Nos.  5  and  6.  Anon. 

Cincinnati  Daily  Gazette.  No.  3319.    From  Dr.  John  Lpcke. 

New  York  Journal  of  Commerce.  No.  4188. 

Buffalo  Daily  Commercial  Advertiser.  No.  1036,  From  Mr.  R. 
W.  Haskins. 

Baltimore  American,  &c.  No.  13965.     From  Mr.  N.  Hickman. 

Cincinnati  Daily  Gazette,  March  29th,  1838.  Dr.  Beecher's  ad- 
dress to  Mechanics. 

Lancaster  Herald,  June  2lst  1838.    M.  Ellmaker. 

Circular  of  Josiah  Holbrook  on  the  Lyceum  System  of  education. 

Columbus  Register,  April  5th,  1838.  Geological  and  Magneti- 
cal  survey  of  Ohio. 

Buffalo  Advertiser,  May  10th,  1838.  Notice  of  the  American 
Journal,  No.  1  Vol.  xxxir.    E.  Haskins. 

Gennessee  Farmer,  June  16th,  1838. 
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Library  of  Tale  College. 

From  Rev.  President  J.  Adaros^  Charleston,  S.  C. 

Sermon  before  the  Protestant  Episcopal  Convention,  CbarlestoUi 
S.  C,  Feb.  13th,  1833. 

Eulogium  on  Ellas  Horry,  Esq.,  Charleston,  Jan.  23d,  1838. 

Sermon,  Advent  Sunday,  on  the  day  of  the  total  eclipse  of  the 
sun,  Nov.  30th,  1834. 

Baccalaureate  Address  at  the  annual  commencement,  Charleston 
College,  Nov.  3d,  1835. 

Sermon,  Advent  Sunday,  Charleston,  Nov.  29tb.  1835. 

Address  before  the  Euphradian  Society,  Charleston  College,  Oct. 
30th,  1833. 

Oration  on  the,  moral  causes  of  the  welfare  of  nations,  Charleston 
College.    Before  the  graduates,  Nov.  1st,  1834. 

Inaugural  Discourse.  Geneva,  N.  T.  Aug  1st,  1827. 


New  Electro-Magnetic  Instrument,  from  Dr.  C.  G.  Page,  Bos- 
ton, and  now  of  Washington,  D.  C. 

Do.     E.  M.  Clarke.  London. 

Large  and  splendid  specimen  of  the  Florida  shell  rock,  from  St. 
Eustatia  Island,  for  Yale  College  Cabinet.  From  Mrs.  Mary  Wil* 
kinson,  late  Miss  Peters. 

Do.  of  the  sandstone  of  the  Cattskill  mountains,  replete  with  ter- 
ebratuts,  &c. 

Beautiful  polished  marbles  from  Proctorsville,  Vt.,  from  Mr.  Hock 
Hills,  proprietor. 

Rich  lead  ore  galena,  St.  Thomas,  W.  I.    P.  I.  Minvielle. 

Bos  of  terebratuls,  trilobites,  &c.,  from  the  vicinity  of  Buffido. 
E.  G.  Hayes. 


Henry  English,  Esq.  of  London,  Editor  of  the  Mining  Review 
and  Mining  Journal,  has  placed  at  the  disposal  of  the  Editors  of  this 
Journal  the  sum  of  twenty  dollars,  'Uo  be  given. as  a  premium  for 
the  best  paper  on  a  subject  intimately  connected  with  mining  pur- 
suits, with  drawings,"  to  be  inserted  in  this  Journal. 
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To  Proprietors  pf  Land  and  others  in  Illinois  and  other 
Western  States. 

A  professional  gentleman,  travelling  to  the  West,  during  the  en- 
suing autumn  and  winter,  and  well  acquainted  with  Geology,  will  be 
willing  to  undertake  a  geological  investigation,  and  make  a  respon- 
sible report  of  any  interest  connected  with  the  mineral  kingdom, 
in  any  of  the  States  contiguous  to  the  Ohio  river  or  the  great  lakes. 
His  address  and  full  information  may  be  obtained  from  the  editoni 
of  this  Journal. 
New  Haven,  July  12, 1888. 


Digitized  by  VjOOQIC 


THE 

AMERICAN 


JOURNAL  OF  SCIENCE,  &c. 


Abt.  L — Seventh  Meeting  of.  the  British  Assodatum  for  the  Ad- 
vancement  cf  Sfdence, 

[Concladed  from  Vol.  xxxiii.  p.  296.] 

Waves. — Mr.  Russell  had  made  in  September,  1836,  a  series  of 
observatioiu^  on  the  River  Dee;  below  Chester,  where  that  river 
has  a  form  and  dimensions  admirably  suited  to  the  purpose.  Jt 
a^wars,  thatfor  mcfe  than  five  miles  in  length,  the  banks  of  the 
Dee  are  perfectly  straight,  quite  paxalleHo  one  another,  while  the 
depth  of  the  channel  at  low  water  is  nearly  tmifbrm  throughout 
the  whole  of  that  l^igth.  Now,  in  this  river  there  is  a  tidal  wave 
of  firom  six  to  fifteen  feet,  forming,  in  fact,^  a  tidal  canal  of  laj^ 
dimensions.  On  this  part  of  the  river  the  first  series  of  observa* 
tions  \i^as  made ;  a  second  was  made  upon  the  River  CAyde ;  and 
a  third  on  the  waves  at  the  surface  of  the  sea:  and  the  series 
has  been  terminated  by  ax^oujrse  of  experiments  made  in  artificial 
channels  of  different  forms,  for  the  purpose  of  determining  the 
nature  of  the  mechanism  of  the  generation  and  propagation  of 
waves,  ao  as  to  detejrmine  the  identity  of  their  nature  with  ttie 
tidal  wave. 

It  appeals  that  them  exists  a  speciels  of  wave  different  finnn  all 
the  others,  and  which  Mr.  Russell  calls  *'  The  Great  Primary  Wave 
of  Translation,"  which  is  generated  whenever  ad  addition  is  made 
to  the  volume  of  a  quiescent  fluid,  in  such  a  manner  as  to  affect 
simultaneously  the  whole  depth  of  the  fluid,  and  this  species  of 
wave  is  exactly  of  the  same  nature  as  the  tide  waVe.  In  a  rec- 
tangular channel  this  primary  wav9  moves  with  the  velocity  which 
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a  heavy  body  would  acquire  in  fieJling  through  half  the  depth  of 
die  fluid,  so  that 

In  a  channel  about  4  inchas  deep,  the  velocity  of  the  wave 

is  nearly  2  miles  an  hour. 
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30        

20           — 
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&c. 

It  also  appears  that  the  breadth  of  the  channel,  when  the  depth 
is  given,  does  not  at  all  affect  the  velocity  or  fonn  of  the  wave ; 
and  Mr.  Russell  then  proceeded  to  assign  a  general  rule,  by  means 
of  which  the  velocity  of  the  wave  might  be  assigned  a  priori  for 
a  channel  of  any  form,  however,  irregular. 

The  manner  in  which  the  wave  was  observed,  was  by  succes- 
sive reflections  from  opposite  surfiaces,  so  as  to  make  it  pass  and 
repass  a  given  station  of  observation,  the  interval  being  noted  by 
an  accurate  chronometer ;  and  it  was  stated,  that  in  many  cases, 
above  sixty  transits  of  the  same  wave  had  been  observed,  so  as  to 
give  a  high  degree  of  accuracy  to  the  observations.  The  instant 
of  the  wave's  transit  had  been  observed  by  the  reflection  of  a  lu- 
minous image,  thrown  down  by  a  series  of  mirrors,  so  as  to  cioss 
micrometer  wires  with  perfect  precision.  For  a  mode  of  deter- 
mining theJength  of  the  wave,  Mr.  Russell  acknowledged  him- 
self indebted  to  Prof.  Stevelly,  of  Belfast. 

These  observations,  having  determined  the  laws  of  the  propar 
gation  of  waves  on  a  small  experimental  scale,  were  then  extended 
to  the  analogous  phenomena  of  the  great  tidal  wave.  In  his 
observations  on  the  River  Dee,  Mr.  Russell  found  that  the  tide 
wave  followed  precisely  the  same  laws  as  those  in  his  experimen- 
tal channel;  that  its  velocity  was  exactly  proportioned  to  the 
square  root  of  the  depth  of  the  fluid,  that  its  form  changed  in  the 
same  manner,  and  the  existence  of  the  same  law  was  sufficient  to 
account  for  the  different  rate  of  propagation  of  different  tides  be- 
tween two  given  places,  because  a  tide  of  fifteen  feet  deep  would 
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travel  &om  cme  place  to  another  at  the  rate  of  fifteen  milea  an 
hour,  while  one  of  ten  feet  deep  would  proceed  at  the  lateof  only 
twelve  miles  an  hour ;  so  that  if  the  {^aces  were  thirty  miles  apart, 
the  one  would  receive  the  former  tide  two  hours  later,  and  the 
latter  tide  two  and  a  half  hours  later  than  the  otfier.  The  crea- 
tion of  a  tidal  Bore  in  some  places  was  also  accounted  for  on  the 
same  princifies ;  and  it  was  evident,  that  the  means  of  imi«ovkig 
the  navigation  of  tidal  rivers  might  be  satisfactorily  deduced  firom 
these  principles. 

Similar  observations  had  been  made  on  the  tidal  wave  of  the 
River  Clyde,  which  was  found  to  move  in  strict  conformity  with 
the  laws  of  the  great  wave  of  translaticm,  as  determined  by  Mr. 
Russell's  previous  experiments. 

Mc^gnetical  Observatory  <U  Dublin, — The  Magnetical  Observar 
tory  now  in  progress  at  Dublin,  is  situated  in  an  open  space  in  the 
gardens  of  Trinity  College,  and  sufficiently  remote  from  all  dift- 
turbing  influences.  The  building  is  forty  feet  in  length,  by  thirty 
in  depth.  It  is  constructed  of  the  dark-colored  aj^illaceous  lime- 
stone, which  abounds  in  the  valley  of  Dublin,  and  which  has  been 
ascertained  to  be  perfectly  devoid  of  any  influence  on  the  needle. 
This  is  isced  with  Portland  stone ;  and  within,  the  walls  are  to  be 
studded^  to  protect  from  cold  and  damp.  No  iron  whatever  wiH 
be  used  throughout  the  building.  With  reference  to  the  materii- 
als^  Prof.  Uoyd  mentioned,  that  iii  the  course  of  the  arrangements 
now  making  for  the  erection  of  a  Magnetical  Observatory  at  Oreen- 
wiehy  Mr.  Airy  had  rejected  bricks  in  the  construction  of  the 
building,  -finding  that  they  were  in  all  cases  magnetic,  and  some- 
times even  polar.  Mr.  Lloyd  has  since  confirmed  this  observaticm, 
by  the  examination  of  specimens  of  bricks  from  various  localities ; 
and  though  there  appeared  to  be  great  diversity  in  the  amount  of 
their  action  on  the  needle^  he  met  with  none  entirely  free  from 
such  influence. 

The  building  Consists  of  one  principal  room,  and  two  smaller 
rooms, — one  of  which  serves  as  a  vestibule.  The  principal  room 
is  tfairtynsix  feet  in  length,  by  sixteen  in  breadth,  and  has  projec- 
tions in  its  longer  sides,  which  increase  the  breadth  of  the  central 
pert  to  twenty  feet  This  room  will  contain  four  principal  instru- 
ments, suitably  supported  on  stone  pillars:  viz.  a  transit  instru- 
ment, a  theodolite,  a  variation  instrument,  and  a  dipping  circle. 
The  transit  instrument  (four  feet  in  focal  length, )  will  be  stationed 
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doee  to  the  southern  window  of  the  room.  In  this  position  it  wiH 
serve  for  the  determination  of  the  time ;  and  a  small  trap-door  in 
the  ceiling  will  enable  the  observer  to  adjust  it  to  the  mmdian. 
The  theodolite  will  be  situated  toward  the  other  end  of  the  room, 
and  its  centre  will  be  on  the  meridian  line  of  the  transit.  The 
limb  of  the  theodolite  is  twelve  inches  in  diameter,  and  is  read  off 
by  three  verniers  to  ten  seconds.  Its  telescope  has  a  focal  length 
of  twenty  inches,  and  is  furnished  with  a  micrometer  reading  to 
a  single  second,  for  the  purpose  of  observing  the  diuntal  variation. 

The  variation  instrument  will  be  placed  in  the  magnetic  merid- 
ian, with  respect  to  the  theodolite,  the  distance  between  these  vor 
struments  being  about  seven  feet.  The  needle  is  a  rectangular 
bar,  twelve  inches  long,  suspended  by  parallel  silk  fibres,  and 
inclosed  in  a  box  to  protect  it  from  the  agitation  of  the  air.  The 
magnetic  bar  is  furnished  with  an  achromatic  lens  at  one  end,  and 
a  cross  of  wires  at  the  other,  after  the  principle  of  the  collimator. 
This  will  be  observed  with  the  telescope  of  the  theodoUte,  in  the 
usual  manner ;  and  the  deviation  of  the  line  of  collimation  of  the 
collimator  from  the  magnetic  aids  will  be  ascertained  by  reversal. 
The  direction  of  the  magnetic  meridian  being  thus  found,  that  of 
the  true  meridian  will  be  given  by  the  transit.  It  is  only  neces- 
sary to  turn  over  the  transit  telescope,  and,  using  it  also  as  a 
collimator,  to  make  a  similar  reading  of  its  central  wire,  by  the 
telescope  <rf  the  theodolite.  The  angle  read  off  on  the  hmb  of 
the  theodolite  is  obviou«sly  the  supplement  of  the  variation.  This 
XMae  of  die  transit  has  been  suggested  by  Dr.  Robinson ;  and  it  is 
anticipated  that  much  advantage  will  result  from  the  circiunstance, 
diat  the  two  extremities  of  the  arc  are  observed  by  precisely  the 
same  instrumental  means.  With  this  apparatus  it  is  intended  to 
make  observations  of  the  absolute  variation  twice  each  day,  as  k 
done  in  the  observatory  of  Prof.  Gauss,  at  Gottingen, — ^the  course 
of  the  diurnal  variation^  and  the  hours  of  maxima  and  minimft,' 
having  been  ascertained  by  a  series  of  preliminary  observations 
with  the  same  instrument. 

A  dipping  circle  constructed  by  Gambey,  will  be  {daced  on  a 
pillar  at  the  remote  end  of  the  room ;  and  wilU-be  furnished  with 
a  needle,  whose  axis  is  formed  into  a  knife-edge,  for  the  purpose 
of  observing  the  diurnal  variations  of  the  dip.  Gauss's  large  ap* 
paratus  will  also  be  set  up  in  the  same  room,  and  will  be  used 
occasionally,  especially  in  observations  of  the  absolute  intensity^ 
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• 
made  acooafcEng  to  the  method  proposed  by  that  distingui^ied  phi- 
losopher.    The  bars  are  too  large  to  be  employed  in  conjunction 
with  other  magnetical  apparatus. 

It  is  intended  to  combine  a  regular  series  of  meteorological  ob- 
senratioos,  with  those  on  the  direction  and  intensity  of  the  terres-, 
trial  magnetic  force  jlist  spoken  of;  and  every  care  and  precaution 
has  been  adopted  in  the  construction  of  the  instruments. 

In  conclusion,  Mr.  Lloyd  said,  that  he  felt  it  a  duty  to  allude  to 
the  liberality  and  zeal  in  the  caus^  of  science,  which  had  been 
evinced  by  the  Board  of  Trinity  College  on  this  occasion.  The 
probable  expense  of  the  building  and  instruments  is  estimated  at 
1000^  ;  and  that  sum  was  immediately  allocated  to  the  purpose, 
when  it  appeared  that  the  interests  of  science  were  likely  to  be 
benefited  by  the  outlay. 

Mr.  Peacock  congratulated  the  Section  upon  the  prospect  held 
out  to  the  scientific  worid,  of  having  fixed  magneticsd  observato- 
ries ereeted  in  such  (daces  as  would  afford  the  suiest  pronuse  of 
soccessfiil'  co-operation,  particularly  when  they  would  be  placed 
mider  the  superintendence  of  gentlemen  so  eminently  qualified  for 
the  task  as  Prof.  Lloyd.  He  informed  the  Section,  that  an  obser^ 
vatory  for,^aagnetical  observations  had  been  erected  at  Greenwich, 
and  that  little  doubt  need  be  entertair^  of  the  rapid  advances 
which  the  interesting  investigations  connected  with  this  important 
science  would  now  receive. — ^Mr.  Ettrick  conceived,  that  bricks 
would  be  a  very  impoper  material  for  the  conistruction  of  a  mag- 
netical observatory.  He  considered  the  use  \){  metals  in  any  part 
of  the  building  as  highly  objectionable ;  even  copper,  as  fasten- 
ings, or  hinges  to  doors,  would  not  be  firee  from  injurious  effect 
He  made  some  inquiries  as  to  the  mode  of  reading  <^,  {»x)po6ed 
by  Prof-  IJoyd. — ^Prof.  Stevelly  said,  that  Mr.  Ettrick  was  unques- 
tionably right  in  the  objection  urged  against  the  use  of  bricks,  but 
Prof.  lioyd  had  distinctly  stated,  that  bricks  were  not  to  be  used, 
and  that  experiments  had  been  madeto  ascertain  the  precise  mag- 
netical inOaeocej  if  any  there  was,  of  the  kind  of  stone  which  it 
was  proposed  to  use.  It  was  well,  however,  that  Mr.  Ettrick's  ob- 
servations should  go  abroad,  for  the  guidance  of  persons  not  con* 
versant  with  these  subjects. '  Bricks,  when  built  into  large  edifices, 
such  as  the  chimneys  of  factories,  were  well  known  to  have  ac- 
quired magnetic  polarity:  the  material  finom  which  they  were 
made  must  be  lai^ely  impregnated  with  iron :  the  mud  of  rivers 


Digitized  by  VjOOQIC 


6         British  Associaiwti  for  the  Advancemetit  of  Science. 


• 


was  the  detritus  from  hills,  whose  rocks  were  often  highly  mag- 
netic. The  engineers  employed  on  the  trigonometrical  survey  of 
Ireland,  had  erected  a  Inound  of  stones  composed  of  basalt,  to 
sustain  the  signal-staff  which  they  had  erected  on  the  highest  hill, 
near  Belfast :  the  effect  of  that  heap  of  stones  on  the  magnetic 
needle  was  so  great,  that  in  walking  round  It,  the  needle  would 
veer  roimd  to  every  point  of  the  compass. 

Electro-Magfietic  Curretits. — ^M.  de  la  Rive  then  read  a  paper 
'  On  the  Interference  of  the  Electro-magnetic  Currents.'  This 
distinguished  foreigner  addressed  the  Section  in  the  French  lan- 
guage. After  a  brief  resume  of  the  known  properties  of  electro- 
magnetic currents,  he  adverted  to  some  new  results  at  which  he 
had  arrived  in  studying  them.  He  remarked,  that  in  chemical 
decomposition  effected  by  these  currents,  the  individucU  force  of 
each  was  greater  the  more  rapidly  they  succeeded  each  other ;  so 
that,  to  decompose  a  given  quantity  of  water,  it  becomes  neces- 
sary to  have  a  number  of  these  currents,  so  much  the  greater  as 
the  succession  is  less  rapid.  There  is,  however,  a  Umit,  beyond 
which  the  force  of  the  currents  is  not  augmented  by  any  further 
augmentation  of  the  rapidity  of  the  successioiL  When  plates  of 
{datina  are  employed,  instead  of  wires,  in  the  decomposition  of 
water,  the  decomposition  ceases  to  take  place  when  the  sur£Bu^  of 
contact  of  the  metal  with  the  liquid  surpasses  a  certain  limit. 
Nevertheless,  the  current,  far  firom  diminishing  in  intensity,  be- 
comes, on  the  contrary,  more  intense, — as  is  shown  by  the  indica- 
tions of  a  metallic  thermometer, — the  helix  of  which,  placed  in 
the  current,  furnishes  a  measure  of  its  calorific  energy.  As  soon 
as  the  surfaces  of  contact  are  of  such  magnitude  that  decomposi- 
tion is  no  longer  effected,  the  thermometer  reaches  a  maximum, 
which  it  does  not  pass,  even  when  the  surfaces  of  contact  are  aug- 
mented. This  fact  seems  to  prove,  that  chemical  decomposition 
produced  by  electrical  currents  takes  place  only  when  these  cur- 
rents undej^o  a  certain  resistance  in  their  passage  firom  the  metal 
into  the  liquid ;  and  that,  when  this  resistance  does  not  exist,  de- 
composition ceases.  When  we  employ  wires  of  fdatina  to  trans- 
mit the  magneto-electric  currents  into  a  solution  of  any  kind, 
whether  acid,  saline,  or  alkaline,  we,  at  first,  observe  an  abundant 
evolution  of  gas ;  then  this  disengagement  diminishes,  and  at  the 
end  of  fifteen  or  twenty  minutes  it  altogether  disappears.  When 
we  examine  these  metalhc  wires,  we  find  them  covered  with  a 
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very  fine  powder^  composed  of  platina  in  the  metallic  state,  but 
ertremely  divided.  The  same  phenomenon  takes  place  with  gold, 
palladium,  silver,  &c.  All  these  metals  are  covered,  in  the  same 
manner,  with  a  very  fine  coating  of  the  metal  itself,  in  a  state  of 
extreme  subdivision.  The  author  has  assured  himself  that  this 
powder  was  composed  of  the  metal  itself,  and  not  an  oxide  or  a 
suboxide.  He  inquired  whether  this  effect  is  the  result  of  the 
pyy^hanifail  dioqks  that  the  molecules  of  the  metal  undei^o  by  the 
acticHi  of  these  currents,  which  are  discontinuous,  and  alternately 
in  ofqposite  directions ;  and  whether  it  would  not  be  augmented 
by  Uie  succession  of  oxidations  and  deoxidations,  which  would 
occur  on  the  surface  of  the  wires.  He  concluded  by  stating,  that 
he  bad  observed  that  the  armatures  of  soft  iron  (about  which' the 
metallic  wires  are  coiled,  in  which  the  currents  are  developed  by 
induction,)  cease  to  be  attracted  by  the  poles  of  the  magnets,  be- 
foie  which  they  pass  when  the  two  ends  of  the  wire  in  which  the 
current  is  developed  are  united  by  one  good  metallic  conductor ; 
a  £B^t  which  would  seem  to  prove  that  Magnetism  and  Dynamical 
Electricity  are,  in  these  cases,  but  two  different  forms  of  the  same 
force,  one  of  which  disappears  when  the  other  becomes  aj^ierent ; 
and  he  insisted  on  the  advantage  that  we  might  derive  firom  this 
property  in  the  jnoduction  of  motion  by  electro-magnets. 

Clearness  of  the  Air. — ^Prof  lioyd  said  that  the  distinctness 
and  vividness  with  which  distant  objects  were  seen  in  some  states 
of  the  atmosphere  was  quite  astonishing :  on  one  occasion  he  had 
seen  firom  the  neighborhood  of  Dublin  the  Welsh  hills  firom  their 
very  bases,  and  brought  so  near,  apparently,  that  he  could  abso- 
lutely see  the  larger  inequalities  of  the  surface  upon  the  sides  of 
the  mountains.  That  the  atmosf^ere  was  at  the  time  very  much 
loaded  with  vapor  in  a  highly  tiran^nrent  state,  was  obvious  fix>m 
the  fact,  that  immediately  after  a  very  heavy  fiedl  of  rain  took 
place,  and  continued  for  a  considerable  time. — Prof.  Stevelly 
willed  to  confirm  what  had  fallen  fix)m  Prof  Lloyd  and  M.  de  la 
Rive  by  stating  that  whenever  the  Scotch  hills  appeared  with 
peculiar  vividness  and  distinctness,  fiom  the  Lough  of  Belfast,  the 
fishermen  always  looked  upon  it  as  a  sure  precursor  of  heavy  rain 
and  wind.  A  firiend  had  informed  him  that  on  one  occasion  he 
had  noticed  this  appearance  while  standing  on  the  beach  at  Holly- 
wood, and  pointed  it  out  to  an  old  fisherman  ;  the  old  man  imme- 
diately gave  notice  to  all  his  friends  to  whom  he  had  access,  who 
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instantly  set  about  drawing  up  their  boats  and  {facing  their  small 
craft  in  mote  secure  places ;  early  the  next  morning  a  violent  storm 
came  on,  which  did  much  damage  upon  the  coast,  to  those  who 
had  not  been  similarly  forewarned.  It  might  perhaps  be  accounted 
for  by  supposing  that  on  these  occaaons  the  intervening  air  be- 
came actually  converted  into  a  large  magnifying  lens. 

Magnetic  Intensity. — Determinations  of  the  value  of  the  ter- 
restrial intensity  have  been  obtained  at  between  forty  and  fifty 
widely  scattered  stations,  jxincipally  in  the  southern  hemisphere, 
where  such  determinations  had  been  previously  a  great  desider- 
atum. 

The  number  of  separate  determinations  collected  in  this  Report 
exceeds  six  himdred,  and  the  number  of  stations  falls  a  little  short 
erf  five  hundred.  They  are  the  work  of  twenty-one  observers, 
aiid  of  tfiese  the  observations  of  seven  have  been  hitherto  unpub- 
lidied 

Beer. — ^Mr.  Kack  communicated  a  paper  '  On  the  Influence  of 
Electricity  on  the  processes  of  Brewing.'  According  to  his  state- 
ments, a  thunder-storm  not  only  checks  thefermentation  of  worts, 
but  even  raises  the  gravity  of  the  saccharine  fluid,  and  developes 
in  it  an  acid.  This  eflect  is  witnessed  principally  when  the  fer- 
menting tun  is  sunk  in  moist  earth,  and  may  be  obviated  by  pla- 
cing it  upon  baked  wooden  bearers,  resting  upon  dry  bricks  or 
wooden  piers,  so  as  to  effiect  its  insulation.  Mr.  Black  also  sta*  i, 
that  during  the  jwevalence  of  highly-electrified  clouds,irit;  yVi- 
cation  of  cast  iron  does  not  succeed  so  well  as  in  other  statflik  of 
the  atmosphere. 

Electrical  Relations. — ^Dr.  Faraday  cautioned  chemists  against 
considering  electrical  relations  as  afibrding,  in  every  instance^  c<hi- 
elusive  proofs  of  what  is  a  base  and  what  is  an  acid. 

Electrical  Protection. — ^A  letter  was  next  read,  addressed  by 
Mr.  Locke  to  Mr.  W.  W.  Currie,  of  Liverpool,  in  which  the  latter 
was  requested  to  propose  as  a  question,  to  the  philosophers  assem- 
bled, whether,  in  the  case  of  a  monument  one  hundred  and  forty 
feet  in  height,  erected  on  the  ^summit  of  a  mountain  fourteen  hun- 
dred feet  high,  augmented  safety  or  danger  would  be  the  conse- 
quence of  attaching  to  it  a  conductor  or  paratonnerte.  The  col- 
umn is  sandstone,  the  mountain  conglomerate,  and  in  the  vicinity 
of  the  latter  there  is  a  mountain  of  still  greater  elevation.  It  was 
resolved,  that  this  letter  should  be,  pro  formdy  put  into  the  hands 
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of  Mr.  Snow  Hanis,  though  no  doubt  whe^ver  was  felt  as  to  the 
answer  which  it  would  be  proper  to  give  to  such  an  inquiry .  The 
efficacy  of  the  protectors  of  Franklin  in  every  possible  situation, 
provided  they  be  constructed  upon  proper  principles^  and  niounted 
in  a  suitable  manner,  is  now  umversaUy  admitted. 

Mining. — ^Mr.  Tarlor,  jun.,  stated,  that,  in  the  course  of  his 
experience  in  practical  mining,  he  had  observed  certain  conditions 
necessary  for  the  profitable  working  of  metals.  In  the  (ddest,  or 
scar  limestone,  he  had  observed  that  the  miner  was  not  remuner- 
ated ;  but  in  newer  lead  measures  he  had  a  better  chance  of  suc- 
cess, as  in  grits  and  shales.  .  The  best  chance  was  in  altered  rocks. 
In  Oardigandiire  he  had  ^observed  a  remarkable  case  in  a  slaty 
rock ;  where  very  schistose,  the  workings  were  poor ;  but  where 
the  rock  was  dicedj  as  the  workmen  call  it,  they  were  certain  to 
be  rich:  the  strike  of  the  altered  rock  being  N.  and  S.,  and  that 
of  the  v^ns  E.  and  W.  He  had  seen  remarkable  proofs  of  the 
mechanical  theory  in  North  Carolina,  especially  in  the  rich  veins 
of  iron  ore  in  that  country.  Mr.  Sedgwick  remarked,  that  fissures 
caused  by  crystallization  were,  in  general,  very  small ;  and  that 
joints  seldom  coincided  with  rents ; — that  in  districts  where  granr 
ite  approaches  slate  rocks,  we  may  be  certain  of  finding  the  richr 
est  metalliferous  deposits. 

Catastrophe  in  a  Mine. — ^Mr.  Sedgwick  requested  the  attention 
of  the  meeting  to  an  account,  which  he  was  about  to  submit,  of 
the  late  unfortunate  accident  at  the  Workington  Colleries.  He 
pointed  out,  on  the  geological  map,  the  rocks  which  occur  in  that 
neighborhood,  and  stated  some  of  the  i^enomena  of.  the  stratifi- 
cation of  the  coal  measures,  which  are  there  very  much  disturbed. 
There  is  an  anticlinal  line,  on  the  opposite  sides  of  which  the 
strata  dip  differently,  so  that,  in  one  place,  very  important  beds  of 
coal  crop  out  under  the  sea.  Workings,  quite  submarine,  have  ac-* 
coidingly  been  carried  on  for  some  time :  in  the  Isabella  {at,  a 
depth  of  one  hundred  and  thirty-five  fSsithoms  under  high  water 
has  been  reached.  A  culpable  want  of  caution  has  been  shown 
by  the  managers  of  late,  as  they  have  caused  the  workings  to 
reach  too  near  the  sea — even  within  fourteen  fathoms  of  it ;  and 
the  pillars  and  roof  of  the  older  works  had  been  taken  away,  by 
which  the  danger  was  greatly  increased.  There  had  been  re- 
peated warnings  from  the  shrinking  of  the  ground,  and  from  an 
dd  work  having  become  filled  with  water;— also  in  the  new 
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workings — although  the  pumping  brought  up  one  thousand  gal- 
lons per  minute,  the  miners  were  in  such  danger  of  being  drown- 
ed, that  several  left  the  employment.  In  the  latter  end  of  July, 
the  sea  at  length  broke  in,  filling  the  mine  in  all  its  parts,  in  little 
more  than  two  hours,  and  destroying  twenty  miles  of  railway. 
On  one  side  of  the  Camperdown  dyke,  which  ranges  through  the 
mine,  not  a  soul  was  saved,  but  several  escaped  from  other  parts ; 
and  one  individual,  an  Irishman,  called  Brennagh,  had  not  only  a  re* 
markable  escape  himself,  but  saved  three  others  by  his  intrepidity. 
Ptt)f.  Sedgwick  related  to  the  Section  this  man's  story,  which  was 
so  singular,  and  told  with  such  a  mixture  of  the  serious  and  ludi- 
crous— often  in  the  language  of  the  man  himself — that  it  is  im* 
possible  to  convey  to  the  reader  an  idea  of  the  eflfect  produced  on 
the  audience.  A  remarkable  fact  in  the  escape  of  one  of  the  iur 
dividuals  rescued  by  Brennagh  was,  that  he  was  actually  blaton  tip 
the  last  open  shaft  of  the  mine  by  the  enormous  force  of  the  air, 
the  noise  of  which  was  heard  at  a  considerable  distance  in  the 
country.  The  first  notice  to  Brennagh  of  the  accident,  was  an 
unusual  undulation  of  air  in  the  galleries,  which  made  him  sus- 
pect that  all  was  not  right,  and  he  took  the  precaution  of  moving 
near  to  an  air  passage  in  the  dyke,  which  he  had  been  permitted 
to  use :  he  was  thus  enabled  to  save  himself  and  his  companions. 
At  ttie  suggestion  of  the  Professor,  a  subscription  was  made  in  the 
Section  for  Brennagh,  which  amounted  to  34/. 

Intestinal  Worms.-^Dr.  Richardson  communicated  a  paper 
fifom  Dr.  Bellingham,  on  the  firequency  of  the  occurrence  of  7W- 
chocephahts  dispar  in  the  alimentary  canal.  The  author  alluded 
to  the  difficulty  of  accounting  for  the  origin  of  animalculee  in  the 
hmnan  body.  To  say  that  they  were  secreted  or  not  secreted  by 
the  tissues  of  the  body,  was  premature,  as  we  knew  so  little  of 
secretion  itself.  Although  in  some  instances  parasitic  animals 
produced  injurious  consequences  to  the  animal  they  infested,  yet 
in  many  others  no  injury  was  experienced.  The  TrichooeiJialus 
was  found  in  the  majority  of  human  beings,  but  produced  no  ill 
consequences.  The  genus  belonged  to  the  division  Nematoidea 
of  Rudolphi,  and  contained  eight  species.  The  Tyichocephahis 
dispar  was  mostly  found  in  the  caecum,  but  sometimes  occupied 
the  colon  and  small  intestines.  It  had  been  found  at  Gottingen 
in  those  who  died  of  fever,  and  at  Naples  in  those  who  died  of 
cholera;  and  was  th^re  sUj^sed  to  be  the  cause  of  that  firightful 
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disease.  Baillie  and  Boetock  had  stated  it  to  be  rare,  whilst 
French  and  Gennan  anatomic  had  pronounced  it  frequent  in  the 
generality  of  the  human  species.  The  author  states,  frmn  his 
own  experience,  that  out  of  twenty-eight  iiKlividuab  he  had 
opened,  who  had  died  of  various  diseases,  and  varied  in  age  and 
sex — the  youngest  being  fourteen — he  had  found  the  Trichoce^ 
pkabis  dispar  in  twenty-five.  Dr.  RichardsoQ  added,  that  in  the 
lower  mammalia  and  in  fi^,  the  caeca  were  frequently  found 
filled,  in  some  literally  crammed  with  Botryoce{Aiali,  ranging  from 
a  yard  to  a  yard  and  a  half  in  length  ;  and  what  was  remarkable, 
the  animals  appeared  to  be  as  healthy  and  vigorous  as  if  they 
were  not  infested. 

Plants  growing  under  Glass* — ^In  April  last,  Dr.  Daubeny  in-» 
deduced  into  globular  glass  vessels,  their  aperture  being  covered 
with  Uadders,  three  several  sets  of  plants.  In  the  first  were  Se- 
dumj  Lobelia,  &e. ;  in  the  second,  Primula,  AlchenUUa,  &c. ;  in 
the  third,  Armeria,  Sempervivumj  &c.  At  the  end  of  ten  days 
die  plants  were  healthy,  and  had  grown.  The  air  in  the  jars 
was  examined,  when  it  was  found  that  the  first  had  four  per  cent 
moie  oxygen  than  the  atmosphere,  the  second  also  four  per  cent, 
mote,  and  the  third  one  per  cent  more.  This  was  the  result  of 
examinati^m  during  the  day,  but  at  night  the  excess  of  oxygen 
had  ciisaq)peared.  On  the  eleventh  day,  the  first  jar  contained 
two  per  cent,  the  second  and  third  one  per  cent  excess  oi  oxy- 
gen. At  night  there  was  less  oxygen  than  in  the  atmosphere. 
On  the  20th  of  June  the  follo¥ring  results  were  obtained :  in  first 
jar,  two  and  a  half  per  cent.,  in  second  jar,  three  and  a  quarter  per 
cent,  and  in  third  jar,  four  per  cent,  less  oxygen  than  in  atmos- 
pheric air.  S<Hne  experiments  were  then  made  to  determine  the 
rate  of  access  of  air  to  the  plants  through  the  bladder,  and  it  was 
found  that  when  the  jars  were  filled  with  oxygen,  the  average 
nile  at  which  it  escaped  till  the  internal  air  was  like  that  of  the 
atmosphere,  was  eleven  per  cent,  daily. 

Prof.  Lindiey  then  read  a  paper  by  Mr.  Ward  on  the  same  sub- 
ject The  Professor  observed,  that  Mr.  Ward,  of  Wellclose  Square, 
London,  had  made  many  experiments  on  the  subject  of  keejAug 
plants  in  unventilated  vessels,  and  was  the  original  proposer  of  the 
plan  for  preserving  plants  in  this  manner.  The  discovery  of  their 
being  able  to  be  thus  preserved,  was  of  great  practical  importance, 
as  it  enabled  us  to  bring  {dants  firom  foreign  climates,  that  could 
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in  no  other  way  be  introduced  into  this  country.     The  paper 
commenced,  "Consider  the  lilies  haw  they  grow."     The  atten- 
tion of  the  author  was  first  directed  to  this  point  by  accident. 
He  had  {^ed  under  an  inverted  jar  a  chrysalis,  and  on  looking 
at  it  some  time  after,  he  found  a  fern  and  a  blade  or  two  of  grass 
had  grown  under  the  jar,  the  sides  of  which  appeared  to  be  cov- 
ered with  moisture.     Taking  the  hint,  he  introduced  some  plants 
of  Hymenophylliun  under  a  jar,  which  grew  and  flourished  in 
this  situation.     The  Messrs.  Loddige  then  enabled  him  to  per- 
form some  experiments  on  a  larger  scale.     The  plants  were  en- 
closed in  glass  cases,  or  small  green-houses,  made  tight  with  paint 
and  putty,  but,  of  course,  not  hermetically  sealed,  and  were  wa- 
tered once  in  five  or  six  weeks.     From  his  experiments,  the  au- 
thor came  to  the  following  conclusions : — First,  that  confining  the 
air  secured  a  mere  equable  temperature  for  plants,  as  its  expan- 
sion and  contraction  by  change  of  external  temperature,  by  its  re- 
lation to  heat  in  those  states,  prevented  any  great  or  sudden  change. 
This  was  remarkably  exemplified  in  some  plants  that  were  brought 
from  India,  which  were  in  the  course  of  three  months  success- 
ively exposed  to  20^,  12(P,  and  AQP  of  Fahrenheit.     The  enclo- 
sed plants  were  very  frequently  found  surrounded  by  a  tempera- 
ture higher  than  the  external  atmosphere.     Secondly,  that  vascu- 
lar plants  required  to  be  grown  in  a  greater  quantity  of  air  than 
cellular.     Thirdly,  that  light  must  be  freely  admitted.    Fourthly, 
that  the  enclosed  air  must  be  kept  humid.     This  can  be  done  by 
occasional  watering,  provided  any  means  of  escape  for  the  water 
is  allowed,  but  is  not  necessary  where  the  water  has  no  means  of 
escape.     Besides  the  advantage  of  enabling  us  to  bring  plants 
firom  abroad,  it  would  also  furnish  to  the  physiological  botanist 
the  means  of  observing  those  operations  of  nature  in  his  study, 
for  which,  before,  he  had  been  obliged  to  resort  to  the  forest  and 
the  {Mn.     As  an  instance,  the  author  had  been  enabled  to  observe 
the  rapid  growth  of  a  Phallus  foetiduSj  by  merely  devoting  to  it 
a  few  hours  of  the  night.     The  writer  concluded  by  suggesting 
that  this  mode  of  preserving  tropical  productions  might  be  ex- 
tended from  the  vegetable  to  the  animal  kingdom. 

Prof.  Ldndley  also  read  a  letter  from  the  Messrs.  Loddige  to 
Mr.  Ward,  stating  that  in  every  case  in  which  his  instructions 
had  been  attended  to,  foreign  plants  had  arrived  in  a  state  of 
safety. 
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The  Rev.  J.  Yates  read  a  paper  on  the  same  subject     Wish- 
ing, he  observed,  to  make  an  experiment,  on  a  large  scale,  which 
might  be  exhibited  at  the  meeting  of  the  British  Association  in 
Liverpool,  a  green-house,  nine  feet  by  eightecai  in  dimensions, 
and  with  a  southern  aspect,  had  been  erected  in  the  yard  of  the 
Mechanics'  Institute,  in  Mount-street.     It  was  stocked  with  for- 
dgn  |dants  of  all  kinds,  to  the  number  of  about  eighty  species. 
A  Ust  of  the  i^ants,  and  observations  on  their  condition  and  pro- 
gress, accompanied  the  report.     The  general  result  of  the  exper- 
iment was,  that  the  {dants  had  flourished  perfectly  well,  being  in 
a  Vigorous  and  healthy  state,  without  any  extraordinary  growth. 
Miany  of  them  had  flowered,  and  Canna  and  some  Ferns  had  ri- 
pened seed.     The  green-house  had  no  flue,  and  no  pfovision  for 
any  artificial  heat.     It  was  judged  best  to  construct  it  without  a 
fiue,  both  as  least  expensive,  and  for  the  purpose  of  trying,  by  a 
fair  experiment,  to  what  extent  {Aants  might  in  this  state  be  kept 
aiive,  even  during  the  severity  of  winter,  which  would  certainly 
die  if  6esh  air  were  more  freely  admitted.     It  was  also  to  be  ob- 
served, that  nothing  had  been  done  to  prevent  the  water  fiom  es- 
cajAiig  tiirough  the  yellow  sandstone  rock,  on  which  the  green- 
hcNise  was  erected,  and  hence  it  had  been  necessary  to  give  the 
plants  occastonaliy  a  fresh  supply  of  water.    Mr.  Yates  further 
stated,  that  he  had  also  grown  plants  under  glass  in  London,  where 
no  plant  could  be  made  to  flourish  without  such  a  protection. 
Nearly  a  year  ago  he  planted  Lycopodium  denOculatum  in  achem- 
ical  pieparation  glass,  with  a  ground  sto{^r.    During  that  time 
the  botde  has  never  been  opened ;  yet  the  Lycopodium  continues 
perfectly  healthy,  and  has  grown  very  much,  although,  for  want 
of  space,  the  form  of  the  plant  is  distorted.     Seeds  which  hap- 
pened to  be  in  the  soil  have  germinated,  and  Marchantia  has 
grown  of  itself  within  the  glass.     He  also  obtained  a  hoUo w  glass 
globe  of  eighteen  inches  diameter,  and  with  an  aperture  sufficient 
to  admit  the  hand  for  planting  the  specimens.    A  variety  of  Ferns 
and  Lycopodiuma  were  then  set  in  the  soil,  which  was  properly 
moistened  with  water.     This  having  been  done,  the  aperture  was 
covered  with  sheet  India-rubber,  its  attachment  to  the  glass  being 
made  perfectly  air-tight.    No  change  of  air  could  take  place,  except 
by  percolation  through  the  India-rubber,  which  was  every  day 
forced  either  outwards,  as  the  air  within  the  glass  was  heated  and 
expended,  or  inwards  in  the  reverse  circumstance ;  these  Ferns 
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grew  probably  as  well  as  they  would  have  done  in  a  green-house 
or  hot-house.  They  were  all  foreign,  and  some  of  them  requir- 
ing a  great  heat     Several  had  ripened  seed. 

Mr.  Gray  stated,  that  he  had  grown  Droseras  under  glass  jars ; 
one  circumstance  with  regard  to  them  he  thought  worthy  of  re- 
mark, their  leaves  did  not  turn  red,  as  is  usual  when  exposed  to 
the  atmosphere.  Prof.  Graham  observed,  that  although  in  BIr. 
Ward's  experiments  atmospheric  air  had  been  admitted,  he  did 
not  think  it  essential  to  the  welfare  of  the  plant.  Plants  grown 
in  this  manner  only  required  a  glass  large  enough  to  contain  a 
sufficient  quantity  of  air,  to  permit  of  the  absorption  of  oxygen 
without  deteriorating  the  air  of  the  vessel  to  such  an  extent  as  to 
injure  the  plant.  The  want  of  red  in  the  leaves  of  Drosera,  he 
thought,  depended  on  the  presence  of  moisture.  A  singular  pcnnt 
was,  that  plants  growing  naturally  in  arid  soils  and  climates,  flour- 
ished in  Uie  humid  and  confined  atmosphere  of  the  closed  jais. 
He  had  placed  under  jars  completely  closed  some  {dants  of  Cacti, 
which  had  flourished  more  than  those  not  so  situated.  He  did 
not  think  that  animals  could  be  sustained  in  the  same  manner,  as 
they  consumed  all  the  oxygen  which  they  inspired. — ^Dr.  Tra- 
vers  remarked,  that  he  had  seen  common  motdd,  which  was  a 
q)ecies  of  fungus,  in  a  tube  which  had  been  heated  and  hermeti- 
cally sealed  for  two  years. — ^Mr.  Bowman  had  observed  at  the 
Duke  of  Devonshire's,  Chatsworth,  that  Droseras  did  not  under 
the  jars  change  the  color  of  their  leaves  as  in  open  air.  He 
wished  to  know  of  Dr.  Graham,  how  long  his  Cacti  had  lived  in 
a  moist  atmosphere ;  they  were  naturally  at  certain  seasons  of  the 
y&x  exposed  to  heavy  rains.  He  thought  it  was  very  possible 
for  plants  and  animals  to  Uve  together. — ^Mr.  Duncan  inquired  if 
plants  were  healthy,  and  fit  to  be  transplanted  to  the  open  m 
when  treated  in  this  manner. — ^Professor  Graham  stated,  that  the 
Cacti  had  Uved  without  access  to  air  eighteen  nK)nths.  He 
beUeved  that  plants  and  animals  might  Uve  together,  provided 
the  vessel  in  which  they  were  inclosed  was  sufficiently  lai^  to 
enable  the  plants  to  absorb  the  carbonic  acid  gas  expired  by  the 
animals.  This  would  be  a  representation  in  miniature  of  what 
takes  jdace  in  our  own  world. — ^Prof.  Lindley,  in  repty  to  Mr. 
Bowman's  question,  stated,  that  plants  suffered  little  when  con« 
fined  in  carefully  closed  vessels.  From  improper  treatment  they 
may  become  debihtated,  but  he  had  seen  them  arrive  firom  for* 
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eign  countries,  when  treated  in  this  manner,  in  the  most  perfect 
state  of  health.     Want  of  skill  in  the  management  of  those 
broo^it  fiom  abroad  was  the  most  frequent  cause  of  injury.    Too 
much  water  was  frequently  given  to  plants  when  just  pecked. 
They  had  better  be  placed  in  too  dry,  than  in  too  moist  an  atmos* 
phere.     He  had  seen  this  illustrated  in  plants  from  India ;  jdants 
exposed  to  too  much  moisture  rotted  very  soon.    He  thought  the 
diange  of  color  in  the  leaves  of  plants  depended  on  their  free  ex- 
posure to  light ;  the  Droseras  mentioned  had  not  been  exposed  to 
the  free  access  of  light ;  this  was  certainly  the  case  with  the  Dr^ 
seras  at  Chatsworth  and  of  Mr.  Gray.     The  discovery  of  Mr. 
Ward  was  not  only  important  in  enabling  us  to  import  foreign 
plants,  but  it  also  rendered  the  ventilation  of  green-^houses  less 
necessary,  and  would  enable  gardeners  to  manage  the  artificial 
climate  of  their  hot-houses  with  less  difficulty.     The  fact  that 
ceUular  plants  grow  best  under  this  mode  of  treatment,  was  well 
established. — ^In  answer  to  a  question  from  Prof  Lindley,  Mr, 
Gray  and  Mr.  Yates  stated,  that  plants  had  both  flowered  and 
fruited  under  this  plan  of  treatment. — ^Prof  Graham  stated  that 
the  order  in  which  he  had  found  plants  to  grow  best,  was,  1.  Ly- 
copodimns ;  2.  Grasses ;  and  3.  Begonias. 

Railway  Iron. — ^Mr.  Mushet  made  some  observations  on  Rail- 
way Iron,  founded  cm.  experiments  carried  on  for  forty  years.  He 
expressed  himself  much  surprised,  that  hitherto,  in  contracts  for 
iron  for  railway  purposes,  fibre  and  hardness  were  not  stipulated 
for,  bat  were  left  to  the  chapter  of  accidents.  Both  these  quali- 
ties might  be  attained  by  his  method,  the  principal  characteristic 
of  which  consisted  in  doing  away  with  the  refining  process  now 
in  general  practice,  and  the  preventing  the  severe  decarbonization 
to  which  the  iron  was  at  present  exposed.  Several  specimens  of 
iron,  of  extremely  fine  fibre  and  hardness,  were  laid  befcare  the 
Section,  and  afterwards  removed  to  the  Model  Room.  The  great 
object  of  his  process  was,  to  obviate  the  evil  of  lamination.  On 
some  railroads  they  had  been  obliged  to  lay  the  iron  two  or  three 
times ;  but  he  had  Uttle  doubt,  that  it  would  soon  be  possible  to 
<4>tain  a  soUd  rail  without  any  exfoliation. 

Mr.  Cottam  mentioned,  that  he  had  known  a  piece  of  iron  six 
inches  thick,  and  considerably  bent,  to  be  quite  straightened  by 
blows,  but,  at  the  same  time,  to  be  greatly  weakened ;  and  that 
he  attributed  this  to  some  of  its  constituent  crystals  being  driven 
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into  it,  by  the  force  of  the  blows,  like  so  many  wedges,  thereby 
weakening  the  strength  of  the  iron. 

Electricity, — ^Prof  Henry  then  made  a  communication  respect- 
ing the  Lateral  Discharge  in  common  Electricity. 

The  primary  object  of  these  investigations  was  to  detect,  if 
possible,  an  inductive  action  in  common  electricity,  analogous  to 
that  discovered  in  a  current  of  galvanism.  For  this  purpose  an 
analysis  was  instituted,  of  the  phenomena  known  in  ordinary 
electricity  by  the  name  of  the  lateral  discharge.  Prof.  Henry 
was  induced  to  commence  with  this  from  some  remarks  by  Dr. 
Roget  on  the  subject.  The  method  of  studying  the  lateral  spark 
consisted  in  catching  it  on  the  knob  of  a  small  Leyden  phial,  and 
presenting  this  to  an  electrometer.  The  result  of  the  analyses 
was  in  accordance  with  an  opinion  of  Biot,  that  the  lateral  dis- 
charge is  due  only  to  the  escape  of  the  small  quantity  of  redun- 
dai^t  electricity  which  always  exists  on  one  or  the  other  side  of  a 
jar,  and  not  to  the  whole  discharge.  The  Professor  then  stated 
several  consequences  which  would  flow  from  this ;  namely,  that 
we  could  increase  or  diminish  the  lateral  action,  by  the  several 
means  which  would  afiect  the  quantity  of  redimdant,  or  as  it 
may  be  called,  free  electricity,  such  as  an  increase  of  the  thick- 
ness of  the  glass,  or  by  substituting  for  the  small  knob  of  the  jar 
a  large  ball.  But  the  arrangement  which  produces  the  greatest 
effect,  is  that  of  a  long  fine  copper  wire  insulated,  parallel  to  the 
horizon,  and  terminated  at  each  end  by  a  small  ball.  When 
^Murks  are  thrown  on  this  from  a  globe  of  about  a  foot  in  diame- 
ter, the  wire,  at  each  discharge,  becomes  beautifully  luminous 
from  one  end  to  the  other,  even  if  it  be  a  hundred  feet  long ;  rays 
are  given  off  on  all  sides  perpendicular  to  the  axis  of  the  wire. 
In  this  arrangement  the  electricity  of  the  globe  may  be  consid- 
ered nearly  all  as  free  electricity ;  and  as  the  insulated  wire  con- 
tains its  natural  quantity,  the  whole  spark  is  thrown  off  in  the 
form  of  a  lateral  discharge.  But  to  explain  this  phenomenon 
more  fiilly.  Prof  Henry  remarked,  that  it  appeared  necessary  to 
add  an  additional  postulate  to  our  theory  of  the  principle  of  elec- 
tricity,— ^namely,  a  kind  of  momentum,  or  inertia,  without  weight ; 
by  this  he  would  only  be  understood  to  express  the  classificajtion 
or  generalization  of  a  number  of  facts,  which  would  otherwise 
be  insulated.  To  illustrate  this,  he  stated  that  the  same  quantity 
of  electricity  covdd  be  made  to  remain  on  the  wire  if  gradually 
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oommunicated;  but  when  thrown  on  in  the  fonn  of  a  spark,  it  is 
dissipated  as  before  described.  Other  facts  of  the  same  kind  were 
mentioned ;  and  also,  that  we  could  take  advantage  of  the  princi- 
ple to  produce  a  greater  effect  in  the  decomposition  of  water  by 
oidinary  electricity.  The  fact  of  a  wire  becoming  luminous  by  a 
qnrk,  was  noticed  by  the  celebrated  Tan  Marum  more  than  fifty 
years  ago,  but  he  ascribed  it  to  the  immense  power  of  the  great 
Haarlem  machine.  The  effect,  however,  can  be  produced,  as  be- 
fore described,  by  a  cyhnder  of  Naim's  construction,  of  seven 
inches  in  diameter,  a  globe  of  a  foot  in  diameter  being  placed  in 
connexion  with  the  prime  conductor  to  increase  its  capacity. 

Some  experiments  were  next  described,  in  refer-     ^ 

ence  to  the  induction  of  the  lateral  action  of  dif-    f^ 
ferent  discharges  on  each  other.     When  the  long  "  \ 

wire  is  arranged  in  two  parallel,  but  continuous    |  ^ 

lines,  by  bending  the  wire,  the  outer  side  of  each    ^^^^^^ 
wire  only  becomes  luminous ;  when  formed  into  J 

three  parallel  lines  by  a  double  bend,  the  middle  • 
portion  of  the  wire  does  not  become  luminous,  the  outer  sides  only 
of  the  outer  lines  of  wire  exhibit  the  rays.  When  the  wire  is 
formed  into  a  flat  spiral,  the  outer  spiral  alone  exhibits  the  lateral 
discharge,  but  the  light  in  this  case  is  very  brilliant ;  the  inner 
spirals  appear  to  increase  the  effect  by  induction. 

Prof.  Henry  then  stated,  that  a  metallic  conductor,  intimately 
connected  with  the  earth  at  one  end,  does  not  silently  conduct 
the  electricity,  thrown  in  sparks,  on  the  other  end.  In  one  ex- 
periment described,  a  copper  wire,  Jth  of  an  inch  in  diameter, 
was  plunged  at  its  lower  end  into  the  water  of  a  deep  well,  so  as 
to  form  as  perfect  a  connexion  with  the  earth  as  possible  j  a  sniall 
ball  being  attached  to  the  upper  end,  and  sparks  passed  on  to  this 
fiK>m  the  globe  before  mentioned,  a  lateral  spark  could  be  drawn 
fiK>m  any  part  of  the  wire,  and  a  pistol  of  Volta  fired,  even  near 
the  surface  of  the  water.  This  effect  was  rendered  still  more 
striking,  by  attaching  a  ball  to  the  middle  of  the  perpendicular 
part  of  a  lightning  rod,  put  up  according  to  the  directions  given 
by  Gay-Lussac,  when  sparks  of  about  an  inch  and  a  half  in  length 
were  thrown  on  the  ball ;  corresponding  lateral  sparks  could  be 
drawn  not  only  from  the  parts  of  the  rod  between  the  ground  and 
the  ball,  but,  from  the  part  above,  even  to  the  top  of  the  rod. 
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Some  remarks  were  then  made  on  the  theory  of  thunder-storms, 
as  given  by  the  French  writers,  in  which  the  cloud  is  considered 
as  analogous  in  action  to  one  coating  of  a  charged  glass,  the  earth 
the  other  coating,  and  the  air  between  as  the  non-conducting 
glass.  One  very  material  circumstance  has  been  overlooked  in 
this  theory, — namely,  the  great  thickness  of  the  intervening  stra- 
tum, and  the  consequent  great  quantity  of  free  or  redundant  elec- 
tricity in  the  cloud.  This  must  modify  the  nature  of  the  dis- 
charge from  the  thunder-cloud,  and  lead  to  doubt,  if  it  be  per- 
fectly analogous  to  the  discharge  from  an  ordinary  Leyden  jar, 
since  the  great  quantity  of  redundant  electricity  must  produce  a 
comparatively  greater  lateral  action ;  and  hence,  possibly,  the  ram- 
ifications of  the  flash,  and  other  similar  phenomena,  may  be  but 
cases  of  the  lateral  discharge. 

Some  facts  were  then  mentioned,  on  the  phenomena  of  the 
spark  from  a  long  wire  charged  with  common  or  atmospheric 
electricity.  It  is  well  known  that  the  spark  in  this  case  is  very 
pungent,  resembling  a  shock  from  a  Leyden  jar.  The  effect  does 
not  appear  to  be  produced,  as  is  generally  supposed,  by  the  high 
intensity  of  the  electricity  at  the  ends  of  the  wire  by  mere  distri- 
bution, since  this  is  incompatible  with  the  shortness  of  the  spark. 
In  one  experiment,  fifteen  persons  joining  hands  received  a  severe 
shock,  while  standing  on  the  grass,  from  a  long  wire,  one  of  the 
number  only  touched  the  conductor ;  the  spark  in  this  case  was 
not  more  than  a  quarter  of  an  inch  long. 

Mr.  Sturgeon  was  confident  a  well-constructed  thunder  rod 
would  never  be  struck  by  lightning,  as,  upon  the  approach  of  an 
electrical  cloud,  it  would  silently  discharge  it  into  the  earth. — 
Mr.  Stevelly  said,  that  unquestionably  when  the  discharge  was 
made  directly  upon  the  tliunder  rod,  if  well  constructed,  it  would 
perform  its  office  silently ;  but  if  a  lateral  discharge  took  place 
near  it,  the  effect,  as  Prof  Henry  showed,  might  be  flashes  of 
light  and  heat  from  the  entire  length  of  it,  capable,  when  on  a 
great  scale,  of  setting  fire  to  buildings,  firing  gunpowder,  and 
other  eflects  hitherto  unexpected. — Mr.  Snow  Harris  expressed 
his  regret,  that  he  had  not  been  in  the  room  during  the  early  part 
of  Prof  Henry's  communication.  In  his  opimon,  the  pressure  of 
the  air  was  an  element  in  the  phenomena  not  sufficiently  attended 
to.  He  had  produced  beautiful  illuminating  effects  by  discharg- 
ing electricity  along  a  wire  enclosed  in  an  exhausted  glass  re- 
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ceiver. — Mr.  Adams  confirmed  the  statements  made  by  Prof. 
Henry  as  to  the  illuminating  effects  of  the  lateral  discharge ;  he 
had  once  seen  upon  the  discharge  of  a  large  electrical  battery,  a 
wire  ^endidly  illuminated  by  the  lateral  discharge,  and  exhibit- 
ing the  coruscations  spoken  of  by  Prof  Henry. 

Aurora  in  Summer. — Prof  Ciiristie  then  made  a  conmiunica- 
tion  'on  the  occurrence  of  the  Aurora  Borealis  in  summer.' 

The  occurrence  of  an  aurora  borealis  in  England,  in  the  middle 
of  summer,  was,  he  believed,  a  phenomenon  hitherto  uiu^corded. 
He  then  gave  an  account  of  several  very  striking  exhibitions  of 
this  phenomenon,  which  he  had  observed  during  the  last  sunmfier. 
One,  on  the  19th  of  May,  1837,  presenting  two  bands  of  arches, 
radiating  from  the  magnetic  west,  and  extending  nearly  to  the 
opposite  horizon,  was  unaccompanied  by  streamers.     Another,  on 
the  24lh  June,  exhibited  the  usual  appearance  of  coruscation  from 
the  ncvthern  horizon,  but  no  arches  were  visible.     This  aurora, 
which  was  the  most  singular  from  being  observed  in  the  very 
middle  of  summer,  lasted  from  llh.  46m.  until  12h.  20m.  P.  M, 
CWier  auroras  were  observed  on  the  1st,  2nd,  and  7th  of  July,  and 
25th  of  August.     On  the  last  occasion,  the  author  noticed  a  sin- 
gular phenomenon,  which  he  had,  on  one  occasion  many  years 
previous,  observed,  namely,  that  the  darkness  usually  attending 
an  aurora  appeared  to  break  into  the  light  above  it.     He  noticed 
that,  on  the  former  occasion,  he  observed  the  darkness  to  rush 
through,  and  finally  break  up,  two  well-defined  arches  of  white 
light ;  and  recalled  to  the  Section,  that  Capt.  Back  had  described 
a  very  striking  exhibition  of  a  similar  phenomenon,  which  he 
witnessed  during  his  wintering  at  Fort  Reliance.    He  particularly 
called  attention  to  these  and  other  plicnomena,  of  the  darkness 
exhibited  in  the  aurora  borealis,  in  connexion  with  the  arches  of 
light  and  the  more  brilliant  coruscations.    After  recurring  to  other 
auroras  which  he  had  observed  during  the  last  summer,  he  inferred 
that  it  was  probable  that  tlie  aurora  borealis  was  as  frequently  in 
activity  in  summer  as  during  other  seasons,  though  it  might  be* 
less  fiiequently  visible.     The  author  further  stated,  that  during 
the  last  twelve  months,  no  period  of  a  month  had  elapsed  without 
the  exhibition,  in  the  south  of  England,  of  one  or  more  auroras ; 
and  pouited  out  the  importance  of  inquiring  into  the  cause  of 
the  now  so  frequent  occurrence  of  a  phenomenon,  which  some 
years  back  had  been  very  raie.     He  concluded  by  expressing  a 
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hope,  that  observations  of  the  highly  interesting  phenomena  of 
the  aurora  would  be  entered  upon  by  members  of  the  British  As- 
sociation, who  might  have  more  time  at  their  command  than  his 
own  avocations  allowed  him  for  such  observations. 

Mr.  Stevelly  stated,  that  the  dark  cloudy  appearance  during  the 
aurora  was  so  characteristic,  that  on  one  or  two  occasions,  having 
seen,  just  before  sunset,  these  scattered  black  clouds,  he  was  led 
to  anticipate  that  an  aurora  would  ensue,  which  accordingly  man- 
ifested itself  when  it  grew  dark  ;  and  a  friend,  since  he  came  to 
Liverpool,  had  boasted  that  he  could  unfailingly  predict  an  au- 
rora on  the  evening  of  the  night  on  which  it  was  to  occur.  He 
had  mentioned  this  to  Prof  Christie,  who  said  that  his  own  ex- 
perience had  been  precisely  similar. — Sir  David  Brewster  said, 
that,  by  an  analysis  of  the  light  of  the  aurora  borealis,  he  had 
proved  that  it  was  direct  light,  and  had  never  suffered  either  re- 
flection or  refraction. — Sir.  W.  Hamilton  inquired,  whether  Mr. 
Christie  had  taken  any  notice  of  the  very  remarkable  aurora 
which  occurred  on  the  18th  of  last  February. — ^Prof  Christie 
said  he  had  observed  it.  The  object,  however,  of  his  present 
commimication,  was  to  turn  attention  to  the  occurrence  of  the 
aurora  in  summer. — ^Mr.  Snow  Harris  trusted  that  a  wide  line  of 
distinction  would  be  drawn  between  electrified  luminous  clouds 
and  the  true  aurora.  He  also  wished  attention  to  be  turned  to 
the  difference  between  magnetic  needles  when  suspended  in 
vacuo  and  in  the  open  air.  He  had  exhausted  a  very  tall  glass 
receiver,  and  by  electrifying  it,  caused  a  very  brilliant  display  re- 
sembling the  aurora.  This  notably  affected  a  needle  i^spended 
near  it  in  the  open  air ;  but  a  needle  suspended  in  vacuo  was  not 
at  all  effected. — ^Mr.  Abram  had  no  doubt  whatever,  but  that  the 
aurora  was  a  magneto-electrical  effect ;  and  described  an  appara- 
tus which  he  had  contrived  in  order  to  illustrate  this. 

Mean  temperature  ai  Plymouth,  England, — The  mean  tem- 
perature of  two  years,  from  17,520  observations,  is  52.90 ;  that 
of  five  years,  fi*om  43,800  observations,  is  52.45. 

New  property  of  Light. — Sir  David  Brewster  then  gave  an  ac- 
count of  a  new  property  of  light  discovered  by  him.  He  ob- 
served, that  his  attention  had  lately  been  drawn  to  a  very  curi- 
ous, and,  to  him,  entirely  inexplicable  property  of  light.  While 
examining  the  solar  spectrum  formed  in  the  focus  of  sui  achro- 
matic telescope,  after  the  manner  of  Frauenhofer,  he  placed  a  thin 
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plate  of  glass  before  his  eye,  in  such  a  manner  as  to  intercept  and 
retard  one  half  of  the  pencU,  which  was  entering  his  eye,  by 
placing  it  before  one  half  of  the  pupil.  He  was  then  surprised  to 
find,  Chat  when  the  edge  of  the  retarding  glass  {date  was  turned 
towards  the  red  end  of  the  spectrum,  intensely  black  lines  made 
their  wppearsnce^  as  might  be  expected,  at  such  regular  intenrals, 
as  to  represent  the  most  exact  micrometrical  arrangement  of  wires ; 
but  upon  turning  the  plate  of  glass  &alf  round,  (still  keeping  its 
plane  perpendicular  to  the  axis  of  the  eye,)  so  as  to  present  the 
edge,  past  which  the  rays  entered  the  eye,  to  the  violet  end  of 
the  ^)ectrum,  every  one  of  those  dark  bands  entirely  disappeared* 
In  the  intermediate  positions  of  that  edge  they  af^ared  more  or 
less  distinct,  according  as  the  edge  was  more  presented  to  the  red, 
or  to  the  violet  end  of  the  spectrum.  A  glass  {date,  one-thirtieth 
of  an  inch  thick,  gave  these  lines ;  but  the  thinner  the  glass,  the 
more  intense  was  the  blackness,  and  the  more  distinct  the  lines. 
They  were  formed  in  any  part  of  the  spectrum ;  but  they  were 
best  seen  when  the  rays  were  intercepted  which  lay  between  the 
two  fixed  lines  A  and  D,  of  Frauenhofer.  An  examination  of 
these  lines  afforded  the  very  best  means  of  determining  the  dis- 
persive powers  of  substances,,  for  their  distance  from  one  another 
increases  or  diminishes,  exactly  as  the  entire  length  of  the  spec* 
trum  is  increased  or  diminished ;  and  the  number  of  them  in  the 
same  part -of  two  spectra  is  always  the  same. 

Comparatwe  C(mvpo9iti(m  of  Cast  Iron  prepared  with  the  hoi 
and  the  cold  blast. — ^Dr.  Thomson  observed,  that  the  specimens 
of  cast  iron  examined,  were  all  from  iron  smelted  from  the  iron- 
stone in  the  Glasgow  coal-field.     This  iron-stone  is  a  carbonate 
of  inm,  more  or  less  pure.     The  richest  is  known  by  the  name  of 
MiAsheVs  black  band,  which  occurs,  in  the  neighborhood  of  Air^ 
drie ;  its  specific  gravity  is  3.0653,  and  it  is  composed  of 
Carbonate  of  iron,        .        -        -      85.44 
"        of  lime,       .        -        .        5.94 
"        of  magnesia,        -        -        3.71 

SUica, 1.40 

Alumina,  -----  0.63 
Peroxide  of  iron,  -  -  -  0.23 
Coal, 3.03 

100.38 
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In  the  poorest  specimens  of  iron-stone,  the  carbonate  of  iron, 
amounts  to  only  29  per  cent.,  but  such  specimens  are  rejected  by 
the  iron-masters.  The  ore  is  roasted  to  drive  off  the  carbonic 
acid ;  this,  at  an  average,  reduces  the  weight  about  31  per  cent. ; 
it  is  then  mixed  with  Umestone  and  coal,  and  smelted. 

When  the  Clyde  iron-works  were  established,  above  forty 
years  ago,  ten  tons  of  coal  were  requisite  to  produce  one  ton  of 
iron.  This  coal  was  previously  coked,  by  which  rather  more 
than  half  its  weight  was  driven  off  under  the  form  of  gas,  &c. 
By  various  improvements,  the  quantity  of  coal  requisite  was  di- . 
minished  from  ten  tons  to  seven  tons  thirteen  cwt.,  and  the  quan- 
tity of  limestone  requisite  for  smelting  one  ton  of  iron  was  ten 
and  a  half  cwt.  When  hot  air  (or  air  heated  to  above  607^,) 
was  blown  into  the  furnace  instead  of  cold  air,  it  was  found  that 
coal  could  be  used  without  being  coked,  and  the  quantity  re- 
quisite to  smelt  a  ton  of  iron  was  reduced  to  two  tons  nineteen 
cwt ;  the  lime  was  jeduced  to  seven  cwt.,  and  the  produce  of 
iron  in  a  given  time  from  a  furnace  was  more  than  doubled.  The 
reason  of  this  superiority  of  hot  air  over  cold  seems  to  be,  that 
when  the  hot  air  enters  the  furnace  it  is  immediately  united  to 
the  coal,  and  is  all  consumed ;  whereas,  the  cold  air  partly  passes 
up  through  the  materials,  and  produces,  as  it  ascends,  a  scattered 
and  useless  combustion.  Hence,  when  hot  air  is  introduced,  the 
heat  at  the  point  of  combustion  is 'greater  than  when  cold  air  is 
tised,  and  hence,  the  smaller  quantity  of  limestone  requisite,  and 
the  greater  iMX)duce  in  iron  in  a  given  time.  The  specific  gravity 
of  cold  blast  ircm  is  lower  than  that  of  hot  blast,  the  average  of 
the  former  being  6.7034,  and  that  of  the  latter  7.0623. 

The  following  table  shows  the  composition  of  six  specimens  of 
cold  blast  iron  from  different  localities : — 


Iron,    .    .    . 

Muirkirk. 

no. 
90.29 

Do.      '  Pvritos. 

91.3889.442 

Carron.    '    Clvde.    i    Mean. 

90.98 

94.01090.82491.164 

Copper,   .    . 

.    .  1  0.288 

.      .  1  .      .     .      . 

Manganese, 

,       , 

7.14 

2.00  .      . 

0.626,  2.458  2.037 

Sulphur, 

, 

"  ,           , 

...           . 

.      .  1  0.046  .      . 

Carbon,  .    , 

7.40 

1.706  488  3.600 

3.086  2.468  3.856 

Silicon,   .    . 

0.46 

0.830   I.IO'  3.220 

1.006  0.460   1.177 

Aluminium, 

0.48 

0.016'  .    .     3.776 

1.022  4.602'  1.651 

Calcium,     . 

,             , 

0.018:  0.20  .      . 

.     .  !  .     .  j  . 

Magnesium, 

• 

.      .  1  .    .  i  .      . 

.      .  i  b.340|  .      . 
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The  constant  constituents  were  iron,  carbon,  siticon,  and  ahi* 
minitim;  and  manganese  was  a  pretty  frequent  ingredient  The 
anrerage  proportions  were 

3}  atoms  of  iron  and  manganese, 
1      do.     of  carbon,  silicon,  and  aluminium. 
The  atomic  proportions  of  the  carbon,  silicon,  and  aluminiimi, 
were  4,  1,   1,  so  that  cold  blast  cast  iron  may  be  considered  as 
composed  of       21  atoms  iron  and  manganese, 
4    do.    carbon, 
1     do.    silicon, 
1     do.    aluminium. 
The  fc^owing  table  exhibit  the  composition  of  hot  blast  cast 
iron,  No.  1 : — 


Clyde. 

97.096 

CaiTon. 

96.09,94.966  < 

<a,d.. 

Maw. 

ttron, 

96.422 

J434^ 

95.68 

Manganese,  .    .     . 

0.332 

0.336 

0.41 

0.160 

3.120 

0.87 

Carbon,     .... 

2.460 

2.400 

2.48 

1.560! 

1.416 

2.099 

Sihcon,     .... 

0.280 

1.820 

1.49; 

1.322: 

0.620 

1.086 

Aluminium,  .    •     . 

0.385 

0.488 

0.26, 

1.374, 

0.599 

0.422 

Magnesium,  .     .     . 

• 

• 

.       1 

0.792 

. 

•     . 

These  constituents  are  in  the  proportion  of 
6^  atoms  iron  and  manganese, 
1      do.     car^n,  silicon,  and  aluminium. 

•  IroD.  Carbon,  Ac 

In  the  cold  blast  we  have  3  J  atoms         +         1  atom. 

In  the  hot  blast  6^  atoms         +         1  atom. 

Thus,  it  appears,  that  hot  blast  iron  contains  only  about  half 
the  foreign  matter  that  exists  in  cold  blast  iron. 

Cast  steel  made  firom  the  best  Dannemora  iron,  had  a  specific 
{prayity  of  7.8125.     Its  constituents  were 

Iron, 99.288 

Manganese,       -----  0.190 

Carbon, 0.388 


99.866 


CNT  it  contained 


55.7  atoms  iron, 
1  atom  carbon. 


In  reply  to  questions.  Dr.  Thomson  stated,  that  he  had  made 
00  experiments  on  the  comparative  composition  of  bar  iron  jfirom 
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pigs  made  with  the  cold  and  hot  blast^^and  that  he  had  not  focmd 
any  phosphorus  in  the  specimens  of  cast  iron  whose  analysis  he 
he  had  detailed. — ^Mr.  Tennant  stated,  that  the  bar  iron  by  the 
hot  blast  was  equally  tough,  both  hot  and  cold. — ^Mr.  Guest  in- 
quired of  Mr.  Tennant,  whether  in  the  puddling,  hot  blast  iron 
did  not  lose  more  than  the  cold  blast  iron :  but  to  this  no  satisfac- 
tory answer  was  given. — ^Dr.  Clarke  contended,  that  as  the  impu- 
rities of  cold  blast  iron  are  about  double  those  of  hot  blast  iron, 
it  was  impossible  that,  as  suggested  by  Mr.  Guest,  this  latter 
should  undergo  a  greater  waste  in  the  process  of  refining.     If 
such  should  be  proved,  he  would  consider  it  a  chemical  miracle. 
In  continuation.  Dr.  Clarke  observed,  that  manufacturers  were 
too  much  in  the  habit  of  working  by  what  he  called  the  Rule  of 
Thumb,  and  that,  in  particular,  as  the  difference  of  the  quantity 
of  pig  iron  depended  materially  upon  the  heat  employed,  by  not 
attending  to  this  essential  condition,  iron-masters  were  liable  to 
fall  into  erroneous  conclusions  as  to  the  value  of  any  particular 
improvement.     Mr.  Guest  being  called  on  by  the  ftesident  to 
sp^  to  this  point,  stated  distinctly,  that  he  found  the  hot  blast 
iron  to  lose  more  in  puddling  than  the  cold ;  and  he  had  the  im- 
pression that  it  was  of  inferior  quality. — ^Dr.  Thomson  asked, 
whether  the  iron  referred  to  by  Mr.  Guest  was,  or  was  not,  made 
fix)m  cinder ;  to  which  Mr.  Guest  replied,  that  in  some  cases  it 
was,  but  that  his  observation  in  refereace  to  the  greater  loss  ex- 
perienced by  hot  blast  iron  m  the  refining  surface  was  applicable 
to  varieties  in  the  manufacture  of  which  cinder  was  not  employed, 
— ^Professor  Johnston  expressed  his  surprise  at  the  absence  of 
phosphoric  acid  fixnn  the  Glasgow  iron,  the  more  especially,  as  in 
the  Newcastle  coal-field  phosphoric  acid  is  abundant,  and  the 
nodules  of  clay  iron-stone,  which  may  be  considered  as  copx»lites, 
always,  as  is  well  known,  include  phosphoric  acid.     He  also 
stated,  that  as  specimens  of  hot  and  cold  iron  have  frequently  the 
same  physical  properties,  it  is  very  difficult  to  pronounce  upon 
the  relative  value  of  these  processes.     The  white  and  black  cast 
iron  also  may  have  the  very  same  composition,  and  therefore  the 
quality  of  iron  must  be  referred  to  something  totally  extraneous 
to  chemical  constitution.     In  fact,  quick  or  slow  cooling  will  de- 
termine the  pig  to  be  of  the  one  or  the  other  color. — The  President 
observed,  that,  though  generally  speaking,  black  iron  may  be 
considered  as  yielding  the  best  malleable  iron,  this  could  not, 
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wilh  any  probability,  be  piedieatod  otlimck  cast  iimi  got  Isy  dM 
napA  codling  of  the  white  variety,  as  suggested  by  VnC  Mms- 
ton. — Dr.  Thcmisoa  staled,  that  cind^  is  a  mixtoie  et  silicates 
of  iron ;  end  subsequently  expressed  his  c(NiTicti(»i,  that  the  qual- 
ity of  iron,  notwithstanding  what  had  been  alleged  to  the  contra- 
ry, is  chiefly  dependent  on  its  compomtion,  and  that  if  phosphorus^ 
fbr  example,  or  suljAur,  were  present,  tfie  metal  could  not  be 
good.  The  sEone  gentleman,  in  conclusion,  deoried  the  doctrine, 
which  would  place  what  was  called  die  Rule  of  Thumb  above 
what  be  cmisidered  a  much  more  valuaUe  guide— the  Rule  of 
Science. 

7%tf  adkm  of  Wdier  upon  Lead. — Mr.  Pearsall  brought  tmder 
consideration  the  acticm  of  water  upon  lead.  He  commenced  by 
a  reference  to  tfie  researches  of  Cd.  Torke  and  Prof.  Christison, 
which  demonstrate  the  corrosion  of  lead  by  pure  wat»,  though 
saline  wat^  does  not  dissolve  it.  (This  &ct  was  first  noticed  by 
Gnyton  Morvean.)  The  great  object  of  his  communication  was 
to  AoWy  that  rain  water  collected  in  leaden  cisterns  will  dissdve 
the  metal  in  considerable  quantity,  probaUy  as  hydrated  oxide, 
bat  that,  if  such  water  be  passed  durough  a  filter,  or  agitated  with 
carbonaceous  matter,  it  is  altogether  removed.  This  pdnt  he  es* 
tidilirfied  in  the  course  of  some  investigations  having  a  reference 
to  certain  disastrous  cases  of  poisoning  which  have  occurred  r^ 
cently  at  HuH 

Bfr.  Mallet  stated,  that,  according  to  his  experience,  lead  ahme 
is  ccxioded  which  contains  copper.  This  opinion  was  combated 
on  the  ground,  that  all  the  lead  of  commerce  includes  copper. 
Col.  Torke  also  stated,  on  the  other  hand,  that  he  had  estabMied 
that  perfectly  pure  lead  is  corroded  by  water  when  it  contains  air; 
that  the  calx  is  of  a  crystalline  nature,  and  composed,  according 
to  Us  expmments,  of  carbonate  united  to  oxide  of  lead.  A  gen- 
tleman, whose  rame  we  could  not  learn,  stated,  that  the  foDow'^ 
ing  experiment  was  instituted  some  years  ago,  and  is  ^ill  in  pRH 
greas.  Into  three  bottles,  filial,  the  first  with  Thames  water,  tfie 
iKcood  with  distilled  water  containing  air,  and  the  third  widi  dis* 
tilled  WBier  deprived  oi  air,  three  slips  of  lead  were  introduced) 
and  ibe  bottles  hermetically  sealed.  The  lead  in  the  first  haa 
been  acted  upon ;  that  in  the  second  has  been  still  more  extern 
sively  corroded ;  but  that  in  the  third  aontiiiiiea  paadMif  bngl^ 
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The  cuddatioii  of  the  lead  is  therefore,  be  concluded,  obviously 
due  to  the  oxygen  of  the  air. 

FosMb  with  CoaL — ^Mr.  Williamson  explained  drawings  of  sec- 
tioDs  of  the  Lancashire  coal  district  He  exhibited  a  number  of 
beautiful  drawings  of  oi^anic  remains,  some  of  which  are  very 
singular;  including  vegetable  fos^,  and  teeth  of  sauroid  fish;  but 
the  most  interesting  were  of  fossil  fish,  which  Mr.  Williamson 
conceived  to  have  a  close  resemblance  to  the  recent  salmon.  In 
mentioning  the  coal  strata  of  Wigan,  he  pointed  out  a  remarkable 
seam  oi  impure  cannel  under  the  Smith's  coal,  which  seam  con- 
tains firesh-water  shells.  Some  of  his  drawings  represented  Go- 
niaHtes  and  Pecten  papyraceus.  He  thought  it  very  likely,  along 
with  some  other  geologists,  that  the  different  coal  basins  of  Ekig- 
land  are  parts  of  a  great  whole.  He  showed  drawings  of  fish 
scales  found  in  the  coal  strata.  These  have  a  close  resemblance 
to  the  scales  of  recent  firesh-water  fish,  and  form  an  additional  ar- 
gument in  favor  of  the  formation  of  coal  beds  originally  in  fi^sh- 
water  lakes  or  estuaries — ^perhaps  the  latter,  as  he  found  also  some 
diells,  evidently  marine. 

Mr.  Sedgwick  having  stated  that  he  would  now  receive  the  ob- 
servations of  any  one  present  upon  these  several  papers  on  the  coal 
strata,  Mr.  PhilUps  came  forward,  and  spoke  of  the  regularity  of 
the  fibrous  structure  of  coal  as  forming  an  important  cause  of  its 
cleavage — ^this  regularity  of  cleavage  enabling  the  practical  miner 
to  work  it  with  more  faciUty. — Sir  Philip  Egerton  was  requested 
by  the  President  to  give  his  opinion  respecting  the  fish,  supposed 
by  Mr.  Williamson  to  resemble  the  recent  salmon ;  Sir  Philip  re- 
lerred  to  the  arrangement  of  fish  proposed  by  M.  Agassiz,  and  to 
their  geolc^ical  distribution.  The  salmon  is  ranged  by  that  emi- 
neai  naturatist,  under  the  division  of  Cycloidal  fish,  and  remains 
of  these  have  not  been  discovered  in  any  system  below  that  of 
the  chalk.  The  fish  delineated  by  Mr.  Willisunson  might  be  re- 
lenred  to  the  genus  Colopticus,  and  the  teeth  to  Diplodus  gibbo- 
jMS.  Dr.  W.  Smith  remarked,  that  the  specimens  of  coal  exhib- 
ited by  Mr.  Pease  would  point  out  a  mode  by  which  coals  could  be 
touched  without  dirtying  the  fingers — ^what  are  technically  called 
the  top  and  bottom  being  the  soiling  sides,  but  the  cross  cleft  is 
clean..  .The  President  said,  it  was  a  thin  layer  of  mineral  char* 
Qoal  that  caused  the  soiling. 
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Changes  of  Level. — ^Mr.  Smith,  of  Jordan  Hill,  made  some 
observations  on  the  changes  of  level  of  land  and  sea,  that  have 
last  taken  place,  instanced  by  the  occurrence  of  recent  marine 
^ells  and  gravel  at  various  elevations.  He  mentioned  the  shores 
of  the  Solway  Frith,  and  of  Ayrshire,  the  neighborhood  of  Pais- 
ley :  also  Portnish  in  the  northern  part  of  Ireland,  and  the  late 
observations  of  Mr.  Lyell,  in  Sweden.  The  alluvial  clay  of  the 
Forth  is  elevated  sixty  feet,  that  of  Essea  one  hundred  and  fifty 
feet ;  indeed,  recent  shells  have  been  found  by  Mr.  Gilbertson  in 
some  places  at  an  elevation  of  three  hundred  feet.  On  the  shores 
of  the  Clyde,  over  a  deposit  of  erratic  blocks,  is  a  stratum  of  shells, 
which  contains  fourteen  new  species  not  now  found  in  the  river ; 
this  is  a  singular  occurrence,  as  in  other  parts  of  Great  Britain  the 
erratic  blocks  overUe  the  newer  Pleiocene  strata,  to  which  Mr. 
Smith  refers  this  stratum. 

SiUca  in  Plants. — ^Prof  Henslow  stated,  that  he  believed  the 
-cfbjeet  of  the  author  was  to  prove,  that  all  plants  contained  more 
or  less  silica ;  that  the  silica  left  after  burning  assumed  different 
forms,  according  to  the  species  of  plants,  and  that  this  process 
-might  probably  be  applied  to  the  investigation  of  the  species  of 
fossil  plants. 

CfoUathus  Magnus. — ^A  specimen  of  the  Goliathus  magnus, 
"Was  also  exhibited.  This  is  the  largest  species  of  insect  known, 
measuring  three  or  four  inches  in  length,  and  one  and  a  half  in 
breadth.  It  is  also  very  rare,  only  three  specimens  existing  at 
the  present  time  in  the  cabinets  of  Europe.  It  was  one  of  the 
rarest  insects  known.  It  had  been  offered  for  sale  at  the  price  of 
fifty  guineas,  and  he  had  himself  offered  twenty  guineas  for  a 
specimeiL  It  belonged  to  the  extenave  family  of  the  Cetonidae. 
This  family  was  one  of  the  most  extensive  and  best  known 
groups  of  insects  that  we  possessed,  and  afforded  the  best  oppor- 
tunities £Dr  acquiring  ideas  of  general  arrangement.  It  contained 
ax  hundred  species,  only  six  of  which  were  British.  The  family 
£uprestid€e,  perhaps  equalled  them  in  numbers. 

Wood  in  the  Sea. — ^The  President  then  exhibited  some  wood 
from  the  new  pier  at  Southampton,  that  had  been  attacked  by  the 
LAmnmia  terebrans.  He  had  been  applied  to,  by  Capt.  Du  Cane, 
mayor  of  Southampton,  for  his  opinion  as  to  what  was  the  best 
course  to  be  pursued,  as  the  existence  of  the  pier  was  threatened 
by  thrae  derafftating  animds.    He  had  recommended,  that  stone 
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be  subfltituted  m  the  pm  for  wood.  He  believed  that  this  was 
the  only  plan,  (or  wherever  wood  was  exposed  to  the  gentle  oo- 
tion  of  salt  water,  these  crustaceous  animals  attacked  it  They 
never  attacked  wood  exposed  to  the  more  violent  action  of  the 
winresof  the  sea. 

The  Rev.  F.  W.  Hope  stated,  that  a  memoir  had  been  pubUdi- 
ed  on  this  subject,  in  the  last  volume  of  the  Transactions  of  the 
EntcMnological  Society.  He  had  recommended  gas  tar  to  be  ap- 
plied over  the  wood,  but  as  this  would  require  renewing,  it  would 
in  the  end  be  as  expensive  as  covering  the  wood  with  iron,  he 
should  therefore  prefer  the  latter  plan.  He  had  heard,  that  Kya- 
nized  wood  was  not  attacked  by  white  ants,  and  he  thought  it 
might  be  iqpplied  to  prevent  the  attacks  of  these  terebrating  ani- 
mals. These  remarks  led  to  a  general  conversaticm  on  the  sub- 
ject of  preserving  wood  from  the  attacks  of  insects  and  Crustacea, 
as.  well  as  the  bottoms  of  vessek  from  the  adheaon  of  {dants. 
The  President  observed,  that  he  had  seen  vessels  with  tons  of 
algSB,  pdypiferae,  and  other  plants  and  animals,  attached  to  tteir 
bottoms.  Experiments  were  related,  and  observations  made  by 
Messrs.  Francis,  Hope,  and  Gray,  and  Prof.  Henslow ;  and  llr. 
Francis  was  requested  by  the  President  to  draw  up  a  paper  on  this 
important  subject,  to  present  to  the  Association  at  their  next  an- 
nual meeting.  Mr.  Francis  stated,  that  sap-wood,  exposed  to  the 
action  of  chloride  of  mercury,  became  as  durable  and  fit  for  use 
as  the  heart-wood. 

Respiration, — Dr.  Holland  replied,  that  he  had  made  repeated 
experiments,  and  had  invariably  found  that  a  series  of  deep  inspi- 
rations did  always  bring  to  the  lungs  a  larger  quantity  of  blood 
than  previously  existed.  The  pulse,  which  before  had  only  been 
seventy  or  seventy-five,  became  eighty-five,  and  in  some  cases 
ninety,  and  was  proportionably  debilitated.  Setting  aside  all  the- 
ory, two  effects  followed— <;hange  in  the  rafHdity  of  the  pulse,  and 
in  its  force.  He  brought  forward  a  thecnry  to  account  for  these 
effects.  But,  letting  his  own  theory  alone,  it  was  quite  clear  that 
inspiration  must  have  an  effect  on  the  circulation.  Dr.  Carson 
had  also  stated  that  air  passed  directly  into  the  blood.  He  had 
never  heard  Om  opinion  before.  All  they  were  acquainted  with 
was,  that  air  was  so  insjHred  that  a  certain  change  was  e&cted 
by  it  in  the  blood.  By  chemical  investigation  they  found  that 
the  carbonic  acid  gas,  which  was  exhaled,  existed  as  carbon  pio- 
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finely  in  the  blood,  and  united  with  the  oxygen  incited ;  hence 
they  had  carbonic  acid.  Dr.  Carson  bad  stated  still  further,  thai 
flighing  improved  the  circulation.  He  had  paid  considerable  at« 
teotioQ  to  this,  and  he  could  not  say  that  it  improved  it  except  in 
one  way,  and  that  was,  it  occasionally  gave  freer  play  to  the  lungs. 
They  saw  persons  after  being  interested  in  any  story  almost  sus- 
pend their  breath,  or,  in  other  words,  forget  to  breathe  ;  and  as 
800II  as  the  interest  of  the  story  terminated  there  was  a  very  deep 
iTwqwTation,  which  relieved  the  blood  in  the  chest  But  he  was 
twtiafied,  that  a  series  of  ins{Mrations  did  not  invigorate  the  system. 
Dr.  Caima  had  also  stated  that  the  blood  was  not  facilitated  in  its 
return  by  inqiration.  ILtperiments  had  frequently  been  perform- 
ed which  proved  this. 

Dust  in  the  Lungs. — Dr.  Macintosh  read  a  communication 
from  a  medical  student,  on  a  disease  of  the  lungs  caused  by  the 
deposition  of  particles  of  dust.  It  would  contribute,  he  observed, 
towaids  the  elucidation  of  that  class  of  diseases  affecting  artisans^ 
which  had,  in  a  more  systematic  form,  been  treated  by  Mr.  Thack- 
lah.  In  the  neighborhood  of  Edinburgh  were  many  stone-quar- 
lies,  and  the  wcnrkers  in  which  not  unfrequently  died  from  con* 
flompdon.  A  mason,  a  worker  in  the  Craigleith-quarry,  was  ill ; 
he  was  Ued  and  treated  for  a  common  cold,  recovered,  and  re- 
turned to  his  wotk.  A  short  time  afterwards  he  was  again  taken 
ill,  and,  two  years  after  the  first  attack,  he  died.  During  his  ill- 
neas  peicussicm  afforded  a  dull  sound;  on  the  right  side  the  steth- 
oeoope  indicated  no  respiratory  murmur;  on  the  left  a  puerile 
rale.  After  death,  the  lungs  presented  a  black  appearance  ;  20 
02.  of  fluid  were  found  in  the  right  side,  and  4  oz.  in  the  left ; 
there  was  no  membrane,  the  pleura  being  fibrous,  which  was  rare. 
Dr.  Alison  stated  he  had  only  seen  this  state  once,  being  on  the 
pleuia  and  cardiac  portion  of  this  kind  of  membrane  ;  both  lungs 
-were  completely  stiMlded  with  black  tubercles,  as  if  they  were 
mdanotic,  and  cut  like  cartUage.  Similar  projections  were  on  the 
pleura,  and  the  bronchial  glands  were  long  and  hard,  grating  when 
cut  with  the  scalpel,  owing  to  a  cretaceous  secretion  like  bone. 
The  analysis  of  this  cretaceous  matter  showed  it  to  be  principally 
the  carbonate  of  lime.  In  the  brcmchial  glands  were  carbonate 
of  lime,  silica,  and  alumina.  He  directed  particular  attention  to 
this  analysis,  for  Dr.  William  Gregory  has  published  an  account 
of  the  Ctaigleith-quarry  stone,  and  the  analysis  of  this  stone  gave 
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the  same  ingredients  as  those  found  in  the  lungs  of  the  workman. 
Dr.  Gregory  found  in  the  stone  carbonate  of  Ume,  siUca,  and  alu- 
mina. The  deduction  must  necessarily  be,  that  this  (pointing  to 
a  preparation  of  the  lungs  which  he  exhibited)  must  be  an  abso- 
lute deposition  of  the  Craigleith-quarry  stone,  from  sptiall  particles 
taken  into  the  lungs  during  respiration,  producing  consumption 
and  death.  Dr.  Macartney  had  seen  many  black  glands  at  the 
root  of  the  lungs,  and  dispersed  through  its  substance,  but  they 
were  not  hard.  It  was  stated  that  fibrous  concretions  in  the 
chest  were  rare ;  this  did  not  accord  with  his  observations.  In  his 
museum,  at  Trinity  College,  he  had  placed  many  examples"  of 
this  disease.  The  inflammation  gave,  first,  condensed  lymph, 
changed  it  into  fibrinous,  converted  it  into  cartilage,  and  finally 
into  bone.  Dr.  Macintosh  replied  in  the  negative,  to  the  question 
if  any  other  part  of  the  body  contained  stone. 

Variations  of  Pressure  on  the  Hu/man  Body, — Sir  James  Mur- 
ray presented  to  the  Section  an  apparatus  for  the  purpose  of  with- 
drawing atmospheric  pressure  from  the  surface  of  the  body,  par- 
tially or  wholly.  He  presented  his  reasons  and  observations  to 
the  Dublin  Medical  Section  of  the  British  Association,  but  they 
were  not  well  understood,  for  want  of  apparatus  and  drawings. 
These  he  had  now  got,  which,  besides  much  labor  and  time,  had 
cost  upwards  of  100/. ;  and  he  trusted,  since  he  was  becoming  old, 
some  of  the  Members  would  perfect  them.  The  first  machine 
was  for  the  whole  body,  and  resembled  in  form  a  slipper-bath, 
with  the  addition  of  a  separate  part  to  cover  the  upper  portion  of 
the  body,  the  head  only  being  free.  The  upper  portion  was  luted 
to  the  lower,  by  means  of  a  composition  (used  in  making  printers' 
rollers  for  inking  the  types,)  and  fixed  in  a  groove ;  and,  if  neces- 
sary, the  patient's  face  and  head  could  be  contained  in  a  glass 
case,  luted  to  the  machine  in  the  same  manner,  and  respiration 
carried  on  by  a  tube.  The  air  from  the  machine  was  removed 
by  means  of  an  exhausting  syringe,  screwed  on  towards  the  bot- 
tom part  of  this  apparatus.  He  had  tried  this  machine  in  the  col- 
lapsed cases  of  cholera,  and  exhausted  the  air  fix)m  the  body,  ta- 
king off  one  ton  of  atmospheric  pressure.  The  consequence 
was,  that  the  vessels  became  full  and  turgid,  and  the  body,  pre- 
viously shrunk,  was  rounded  and  red.  He  had  tried  it  repeatedly, 
and  the  same  results  followed.  The  process  might  be  reversed, 
and  pressure  of  air  made  on  the  body,  even  to  the  amount  ci 
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100  tons,  without  damage;  but  beyond  this  it  would  not  be 
aafe.     He  had  tried  it  repeatedly  in  asthma.     The  principle  was 
a{^)licable  tofacally,  and  parts  of  the  body  could  be  submitted  to 
the  action  of  the  machine,  modified  so  as  to  be  suitable  to  them. 
He  exhibited  a  contrivance,  of  a  long  tin  tube,  made  air-tight, 
and  with  a  piece  of  wet  bladder  round  one  end,  which  was  open ; 
at  the  other  end,  which  was  closed  up,  a  small  exhausting  air- 
pump  was  {daced.     A  patient,  with  a  paralytic  wrist,  put  his  arm 
into  this ;  the  wet  bladder  was  tied  roimd  his  arm  at  the  top,  to 
make  it  air-tight,  and  the  atmosphere  was  then  pumped  out  of  the 
tube.     The  atmospheric  pressure  being  taken  off,  the  limb  be- 
came turgid,  the  circulation  was  increased,^  and  the  part  affected 
was  soon  cured.     There  was  another  adaptation  of  the  same  con- 
trivance to  the  limbs,  to  draw  off  the  effect  of  congestion  of  the 
brain ;  and  one  to  stop  haemorrhage  in  an  injured  hand,  limb,  or 
other  extremity.    An  exhausting  pump  was  fixed  to  the  end  of  a 
bladder,  the  limb  was  put  into  the  bladder,  and  the  neck  then  tied 
round  to  make  it  air-tight.     The  air  was  then  completely  ex- 
hausted by  means  of  the  pump,  which  compressed  the  bladder  so 
close  to  the  skin  £is  effectually  to  stop  even  the  pores  of  the  skin. 
The  same  contrivance  of  a  bladder  and  exhausting  pump  was 
also  applied  for  the  cure  of  ulcerated  legs,  by  preventing  evapo- 
ration of  the  ulcers,  by  exhausting  the  air,  and  making  the  col- 
lapsed bladder  adhere  tightly  all  round.     For  irregular  surfaces 
he  thought  the  instruments  of  particular  value,  since  no  dry-cup- 
ping could  be  used  there.     If  this  plan  had  been  known  when 
those  melancholy  deaths  from  dissection  cuts  took  place  in  Dub- 
lin, and  dry-cupping  could  not  be  had  recourse  to,  it  would  have 
been  fortimate.     The  machine  would  be  particularly  advantage- 
ous in  withdrawing  blood  from  particular  parts  to  others  more  re- 
mote.    Thus,  in  cases  of  congestion  of  blood  in  the  head,  where 
bleeding  had  been  carried  to  such  an  extent  that  it  would  not  be 
safe  to  carry  it  fiirther,  owing  to  the  great  general  loss  in  the  cir- 
culation, blood  might  be  made  to  accumulate  in  other  parts,  as  in 
the  legs.     The  case  of  a  well-known  brewer  in  Dublin  was  treat- 
ed on  this  principle,  and  recovered.     Sir  James  then  enumerated 
the  kinds  of  cases  where  the  apparatus  might  be  used, — asthma, 
defective  external  circulation,  aneurism,  tumors,  paralysis,  &c. 

Structure  of  the  Brain, — ^Mr.  Carlile  further  adverted  to  the 
partidilaiB  of  several  dissections  of  the  brain  in  his  possession^ 
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but  which  were  too  much  in  detail  for  perusal  before  the  Sec- 
tion. The  conclusion  to  be  drawn  from  these  dissections  is,  that 
in  the  brain  of  idiots  the  internal  structure  is  always  defective, 
and,  in  many  instances,  more  so  than  the  size  or  external  form ; 
and  that  in  the  brains  of  persons  not  idiotic,  but  possessing  various 
degrees  of  intellectual  power,  very  marked  differences  in  internal 
structure  may  be  observed  by  those  who  dissect  the  brain  in  the 
manner  first  proposed  by  Dr.  Macartney,  in  a  paper  read  by  him 
before  the  British  Association,  and  published  in  their  Transac- 
tions for  1833.  It  is  a  most  reasonable  supposition,  from  the  facts 
just  mentioned,  and  from  observation  of  the  structure  of  the  hnan 
in  animals,  that  the  intellectual  and  moral  character  is  much  in- 
fluenced by  peculiarities  in  the  organization  of  the  various  plex- 
uses or  ganglia,  of  which  the  brain  essentially  consists.  Phre- 
nologists have  wholly  neglected  the  internal  structure  of  the 
brain,  and  have  confined  their  attention  to  the  size  of  certain 
portions  at  the  surface ;  a  method  which  is  calculated  to  mis- 
lead,— amongst  other  reasons,  because  the  surface  of  the  brain  is 
not  the  only  part  essential  to  the  exercise  of  the  intellectual  and 
moral  qualities,  and  size  is  a  very  inadequate  measure  of  power, 
unless  the  structure  of  the  part  be  also  taken  into  consideration. 
As  an  example  of  an  erroneous  method  of  investigation,  Mr.  C»- 
lile  quoted  an  elaborate  paper,  by  the  celebrated  Tiedemann,  in 
the  Philosophical  Transactions,  in  which  he  concludes,  fipom  meas- 
urements of  the  size  of  the  cranial  cavity  in  Negroes  and  in  E!u- 
ropeans,  that  the  faculties  of  both  are  alike ;  whereas,  it  is  well 
known  to  those  who  have  opportunities  of  observing  the  children 
of  Negroes  and  of  Europeans  educated  together  at  the  same  school, 
that,  as  long  as  the  perceptive  faculties  chiefly  are  emjdoyed,  equal 
progress  is  made  by  both  classes  of  children ;  but  that  as  soon  as 
the  reflecting  and  comparing  powers  are  required,  as  in  the  learn- 
ing of  mathematical  or  other  inductive  sciences,  the  inferiority 
of  the  Negro  is  almost  imiformly  made  manifest.  Mr.  Carlile 
concluded,  by  inviting  the  attention  of  physiologists  to  the  exam- 
ination of  the  minute  structure  of  the  brain,  and  stated  his  con- 
viction, that  by  a  comparison  of  its  peculiarities  with  the  differ^ 
ences  of  mental  capacity  observed  during  life,  much  light  would 
be  thrown  on  the  functions  of  different  parts  of  this  oi^an. 

The  Plague. — ^Mr.  Urquhart  read  a  paper,-  '  On  the  Localities 
6l  the  Hague  in  Constantinople. '    He  stated,  as  the  residt  of  thtM 
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years'  observation,  that  this  disease,  if  it  did  not  originate  in  lo- 
calities close  to  cemeteries,  was  greatly  aggravated  by  the  prox- 
imity of  burial-gromids,  especially  when  the  towns  and  villages 
stood  on  a  lower  level  than  the  neighboring  cemeteries.  It  was 
known,  that  the  Turks,  from  reUgious  prejudices,  made  their 
graves  hollow,  and  placed  a  very  shallow  covering  of  earth  over 
the  dead.  The  mephitic  vapors  arising  from  the  putrescent  bodies, 
tainted  and  polluted  the  surrounding  atmosphere :  and  that  this 
disease  was  connected  with  atmospheric  influences,  was  a  fact 
known  to  the  Turks  themselves ;  among  whom  it  was  commonly 
said,  that  birds  abandoned  the  localities  where  plague  prevailed, 
and  fruits  became  more  abundant.  Mr.  Urquhart  declared,  that 
these  observations  were  confirmed  by  his  own  experience :  he 
regretted  that  he  had  no  statistical  data  to  offer  to  the  Section, 
and  hoped  that,  attention  being  now  directed  to  the  subject,  it 
would  lead  to  the  prosecution  of  a  more  regular  inquiry. 

Mr.  Wyse  said,  that  his  personal  experience  in  Syria,  Turkey, 
and  Egyptj  enabled  him  to  corroborate  Mr.  Urquhart 's  statements : 
he  had  never  passed  the  large  cemetery,  near  the  gate  of  Adri- 
anople,  without  a  distinct  perception  of  noisome  efliuvia,  which 
in  humid  weather  vere  peculiarly  offensive.  He  trusted  that  the 
attention  of  government  would  be  directed  to  the  subject,  and  a 
series  of  questions  addressed  to  the  consular  agents  in  the  Levant. 
— :Dr.  Ryce  said,  that  he  had  long  directed  his  attention  to  the 
subject  of  plague,  and  made  nmnerous  observations  during  his  resi- 
dence at  Constantinople ;  but  scarcely  had  he  formed  an  hypothe- 
sis, when  it  was  contradicted  by  some  new  facts.  Mr.  Urquhart 's 
remarks  had  first  given  him  a  ray  of  hght  to  guide  investigation, 
and  from  many  circumstances  which  now  occurred  to  his  mind, 
Jhe  was  led  to  place  considerable  reliance  on  Mr.  Urquhart's  ac- 
count.— Col.  Briggs  stated,  that  the  plague  was  unknown  in  India, 
"Which  he  attributed  to  the  custom  of  burning  the  dead.  It  was 
anciently  unknown  in  Egypt,  where  the  dead  were  embalmed ; 
among  the  Parsis,  who  expose  their  dead  in  a  walled  cemetery, 
to  be  devoured  by  the  birds  of  the  air,  plague  rarely  or  never 
occurs.  In  the  countries  which  now  constituted  Turkey,  pesti- 
lential diseases  were  very  rare  in  the  classical  ages. 

Statistics  of  Crime  in  Liverpool — "  The  report  gave,  as  the  re- 
sult of  rigid  inquiry,  a  criminal  population  to  this  town  of  4,200 
females,  and  4,520  males,  2,270  of  the  latter  being  px)fessional 
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thieves,  and  the  remainder  occasional  thieves,  Uving  by  a  combi- 
nation of  labor  and  plunder ;  and  the  whole  was  set  down  at  up- 
wards of  700,000/.  This  does,  at  first  sight,  appear  incredible ; 
but  an  investigation,  pursued  with  much  labor,  and  not  unattended 
with  obloquy,  convinced  me  the  statement  contained  no  exa^era- 
tion. 

"  A  more  recent  inquiry,  carried  on  by  better  means,  afforded 
by  a  more  experienced  police  force,  not  only  confirms  these  details, 
but  leaves  an  impression  that  the  niunber  of  criminals  was  under- 
rated. In  an  inquiry  of  this  kind,  an  approximation  to  accuracy 
is  all  that  can  be  expected ;  and  all  1  purpose  to  do  is  to  furnish 
the  society  with  the  most  accurate  data  which  are  accessible. 

"I  hold  in  my  hand  two  or  three  returns,  about  the  correctness 
of  which  there  can  be  no  doubt.  They  contain  the  number  of 
persons  brought  before  the  magistrates,  and  the  number  conmiit- 
ted ;  the  number  of  felons  apprehended,  and  the  number  com- 
mitted ;  they  also  give  the  age  of  the  juvenile  felons.  In  the  year 
1835,  there  were  taken  into  custody  13,506.  persons,  of  whom 
2,138  were  committed.  In  1836,  there  were  taken  into  custody 
16,830,  of  whom  3,343  were  committed.  Up  to  the  13th  of  the 
present  month,  the  number  taken  into  custody  in  eight  months, 
was  12,709,  of  whom  2,849  were  committed.  From  July,  1836 
to  July,  1836,  the  number  of  juvenile  thieves,  under  eighteen 
years  of  age,  apprehended  was  924,  of  whom  378  were  commit- 
ted. Prom  July,  1836,  up  to  the  present  day,  the  number  of  ju- 
venile thieves  taken  into  custody  was  2,339,  of  whom  1,096  were 
committed.  There  were  in  custody,  during  the  same  period,  up- 
wards of  1,600  well-known  adult  thieves. 

"  In  our  report,  juvenile  thieves  were  set  down  at  1,270 :  it 
now  seems  that  the  number  was  very  greatly  underrated,  for  the 
most  expert  oflicer  does  not  pretend  to  say  that  one-half  were  ta- 
ken into  custody. 

"  In  the  returns  made  by  the  old  watchmen,  the  number  of 
houses  of  ill-fame  was  set  down  at  300 ;  but  this  return  referred 
only  to  the  notorious  ones.  A  full  and  complete  return  has  since 
been  made,  and  the  real  munber  is  656,  exclusive  of  private  hou- 
ses in  which  girls  of  the  town  reside.  In  all  the  houses  of  ill- 
fsmey  females  reside ;  and,  allowing  an  average  of  four  to  each 
house,  the  number  residing  in  such  places  only  would  be  2,620, 
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"  This  return  is  further  confirmed  by  the  fact,  that  in  the  year 
preceding  the  inquiry,  there  were  apprehended  1,000  females  of  a 
porticnlar  description. 

^  Another  return  has  been  placed  before  me,  which,  though  not 
absolutely  bearing  on  the  subject,  is  not  without  interest.  Of  419 
individuals  now  in  the  gaol,  216  jnofess  the  religious  creed  of 
Church  Protestants,  174  Roman  Catholics,  8  are  Methodists,  17 
are  Presbyterians,  2  are  Unitarians,  1  Baptist,  and  1  Independent 
141  can  neither  read  nor  write,  59  read  imperfectly,  38  read  well, 
127  read  and  -write  imperfectly,  and  56  read  and  write  well." 
Amount  of  [xoperty  stolen,  about  one  million  sterling  annually. 

Keeis  of  Ships. — ^Mr.  Lang  addressed  the  Section  on  his  improvd- 
ments  in  Ship-building.  He  fills  up  the  floor  perfectly  soUd,  puts 
in  a  kelson  and  a  k^l  in  the  usual  way,  bolting  them  well  to- 
geth^,  and  caulking  all  up.  On  each  side  of  this  keel  he  fixes 
another  broad  and  flat  one,  and  over  these  another,  all  secured  in 
R  peculiar  way,  by  dovetailing,  but  so  as  one  may  come  oflf  with- 
out bringing  off  the  other,  and  the  whole  without  damaging  the 
Soar ;  over  all  he  puts  a  false  keel.  The  depth  from  the  inside 
of  the  floor  to  the  bottom  of  the  &lse  keel  is  about  twice  the  depth 
of  the  kelson,  and  the  breadth  of  the  three  keels  under  the  &oor 
a  little  moie  than  the  depth  from  the  top  of  the  kelson  to  the  bot- 
tom of  the  false  keeL  He  caulks  with  Borrodaile's  felt,  observing 
that,  when  the  seam  is  caulked  in  the  usual  way,  outside  and 
inside,  Uie  oakum  does  not  reach  the  centre,  but  leaves  a  hollow, 
where  damp  lodges,  to  the  destruction  of  the  timbers.  This 
plan  has,  it  appeared,  been  adopted  by  the  English  and  by  foreign 
governments.  It  was,  Mr.  Lang  admitted,  rather  more  expensive 
than  that  usually  adopted  in  building  merchant-ships. 

Safety  of  Steam  Vessels, — Mr.  Williams  then  offered  some  ob- 
servations, as  a  practical  man  merely,  on  a  method  for  preventing 
accidents  firom  the  collision  of  steam  vessels,  which  was  in  prac- 
tice in  the  vessels  belonging  to  the  city  of  Dublin  Steam  Packet 
Company.  The  danger  at  present  arose  from  this,— that  a  local 
injury,  as  in  the  late  instance  of  the  ApoUoj  admitted  the  water 
through  the  whole  body  of  the  vessel.  The  improvement  would 
confine  the  water  to  the  section  in  which  the  injury  took  place. 
It  consisted  in  dividing  the  vessel  into  five  water-tight  compart- 
ments, by  iron  divisions  or  bulk-heads,  the  only  objection  with 
respect  to  which  arose  from  the  difficulty  of  fixing  them  in  a 
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timber  frame.  This  was  obviated  by  making  the  side  of  the 
vessel  solid  for  twelve  inches  before  and  aft  the  bulk-head,  and 
closing  up  the  interstices  with  felt.  As  to  the  number  of  these 
compartments,  he  had  found,  after  several  trials,  four  bulk-heads, 
forming  five  sections,  unexceptionable.  The  length  of  these  sec- 
tions was  arbitrary ;  Mr.  Williams  made  the  centre  one  enclose 
the  machinery,  and  those  at  the  stem  and  stem  of  comparatively 
small  length.  He  had,  two  days  before,  tried  several  experi- 
ments with  the  Royal  Adelaide,  having  admitted  the  water  by 
boring  holes,  first  into  the  foremost  section,  next  into  the  second, 
and  afterwards  into  the  third ;  and  in  each  instance  very  little 
depression  had  been  produced  in  the  stem,  never  exceding  twelve 
inches,  while  there  was  no  disturbance  to  the  men  at  work.  In 
cases  of  fire,  too,  there  was  a  double  advantage  from  this  arrange- 
ment ;  the  fire  could  not  extend  far  under  deck,  so  that  the  men 
could  work  easily  in  extinguishing  it, — ^there  would  be  no  cur- 
rent of  air  throughout,  and  the  water  might,  if  necessary,  be  ad- 
mitted to  the  section  attacked  by  the  fire,  without  any  general 
inconvenience,  and  without  any  danger.  Mr.  Williams  intimated, 
in  conclusion,  that- a  vessel  would  be  placed  by  the  CJompany  at 
the  disposal  of  members  of  the  Association  returning  to  Ireland, 
as  it  had  been  to  transport  them  to  Liverpool. — ^The  President 
then  closed  the  meetings  of  the  Section,  by  a  few  remarks  on  the 
successive  development  of  power  apparent  in  it.  Though  ori- 
ginally only  an  ofiset  from  another  Section,  it  now  rivalled,  if  it 
did  not  exceed  any  of  the  others,  in  the  variety  and  interest  of 
the  topics  discussed,  the  attendance  of  members,  and  the  ability 
of  the  papers  laid  before  it.  He,  as  its  original  proposer,  felt  es- 
pecially interested  in  its  progress,  and  hoped  to  see  it  still  more 
distinguished. 

Heat  of  the  Earth. — The  sim's  heat  was  found  to  extend  to  vari- 
able depths  at  various  places,  and  with  many  alternations  of  increase 
and  diminution ;  and  it  was  in  general  necessary  to  descend  from 
one  to  two  hundred  feet  before  the  effect  of  this  cause  disa]q)eared ; 
firom  thence  downwards,  the  evidence  of  an  increasing  tempera- 
ture seemed  to  be  quite  satisfactory.  At  a  coUiery  at  Wigan, 
where  the  surface  mean  temperature  was  BOP,  at  50  yards  deep 
the  temperature  was  constantly  63^ ;  at  150  yards  deep  the  tem- 
perature was  56.75^ ;  at  250  yards  63^.  Prom  this  set  of  ob- 
servations, it  appeared  that  a  descent  of  100  yards  was  accompa- 


Digitized  by  VjOOQIC 


British  Association  far  the  Advancement  of  Science.       ^ 

Hied  by  an  increase  of.  temperature  of  about  6.25^,  or  about  one 
degree  for  sixteen  yards ;  the  result  of  the  observations  made  in 
France  giving  one  degree  for  about  each  fifteen  yards  of  descent. 

Magnetism. — Mr.  Fox  drew  attention  to  the  advantages  con^- 
ferred  on  this  branch  of  science  by  Lieut.  Bums.  He  exhibited 
charts  drawn  by  him,  in  which  die  dip  and  variation  were  laid 
down,  with  extreme  accuracy,  in  several  parts  of  the  world.  He 
gave  a  curious  instance  of  the  value  of  a  knowledge  on  these  sub^ 
jects ;  as  the  abip  drew  near  a  promontory  of  the  Cape  de  Yerd 
Islands,  the  action  of  the  rocks  became  perceptible  to  this  accurate 
obsCTver,  who  was  thereby  warned  of  the  neighborhood  of  land. 
He  also  was  frequently  able  to  guess  at  the  nature  of  the  rocks  at 
the  bottom  of  the  sea  from  similar  indications. — ^Bfajor  Sabine 
explained,  that  the  Report  now  laid  before  the  Section,  related 
exclusively  to  observations  made  in  Great  Britain ;  hence  he  had 
not  alluded  to  any  of  these  subjects,  nor  to  other  general  results 
"which  many  members  had  urged  him  to  bring  forward. — Prat, 
Phillips  said,  that  the  dip  changed  frequently  in  the  course  of 
a  day ;  in  some  observations  which  he  had  made  at  several  st»* 
tions  between  Ryde  and  York,  he  had  found  the  dip  to  vary  so 
much  as  six  or  seven  minutes  in  the  course  of  the  day. 

Diamond. — Sir  D.  Brewster  now  read  a  notice  of  a  new  struc* 
ture  in  the  diamond. 

Sir  David  said,  that  having  communicated  to  the  Oecdogical 
Society  an  account  of  certain  peculiarities  in  the  structure  of  the 
diamond,  which  confirm  the  theory  of  its  vegetable  origin,  he 
was  desirous  of  submitting  to  the  consideration  of  this  Section  a 
new  structure  which  he  had  recently  detected  in  that  gem,  and 
which  indirectly  supported  the  same  views.  In  consequence  of 
the  diamond  having  been  used  as  the  fittest  substance  for  form- 
ing ^ngle  microscopes  of  high  power  and  small  spherical  aberra- 
tion, the  attention  of  opticians  has  been  drawn  to  the  impeifec- 
tions  of  its  stmcture.  Mr.  Pritchurd,  who  first  succeeded  in  exy 
ecnting  lenses  of  diamond,  put  into  the  hands  of  Sir  David  for 
examination,  a  plano-convex  lens  about  the  30th  of  an  inch  in 
diameter,  which  he  had  found  unfit  for  the  purposes  of  a  micro- 
scope in  consequence  of  its  giving  double  images  of  minute  ob- 
jects. As  Sir  David  had  previously  shown,  that  almost  all  dia- 
monds possessed  an  imperfect  douWy  refracting  structure,  as  if 
they  had  been  aggregated  by  irregular  forces,  comprised  or 
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kneaded  together  like  a  piece  of  soft  gum  or  an  indurated  jeily,  he 
had  no  doubt  that  the  double  images  were  owing  to  this  structure, 
as  there  appeared,  on  an  ordinary  examination  of  the  lens,  to  be 
no  other  cause  to  which  it  could  be  reasonably  ascribed.     This 
was  also  Mr.  Pritchard's  opinion,  and  the  existence  of  such  images 
prevented  opticians  from  rashly  cutting  up  diamonds  which  might 
turn  out  useless  for  optical  purposes.     As  lenses  of  sapphire  and 
ruby,  which  Sir  David  had  long  had  occasion  to  use  in  very  deU- 
cate  microscopical  observations,  produced  no  duplication  of  the 
image,  although  the  rays  passed  in  directions  in  which  the  double 
refraction  was  much  greater  than  in  any  specimen  of  diamond 
which  he  had  examined,  it  occurred  to  him  that  the  double  im- 
ages might  arise  from  some  other  cause.     He  therefore  proceeded 
to  examine  the  light  transmitted  through  the  diamond,  by  com- 
bining it  with  a  concave  lens  of  the  same  focal  length,  in  order 
to  make  the  rays  pass  in  parallel  directions  through  its  substance. 
This  experiment  indicated  no  pecuUarity  of  structure  at  all  capa- 
ble of  producing  a  separation  of  the  images,  and  he  was  therefore 
led  to  examine  the  plane  surface  of  the  lens  by  reflecting  from  it 
a  narrow  line  of  light  admitted  into  a  dark  room,  and  examining 
the  surface  with  a  half-inch  lens.    While  turning  round  the  plane 
surfsipe  of  the  diamond,  he  was  surprised  to  observe  the  whole  of 
its  surface  covered  with  parallel  lines  or  veins,  some  of  which  re- 
flected the  light  more  powerfully  than  others,  so  as  to  have  the 
appearance  of  a  striped  ribband,  somewhat 
resembling  the  rude    sketch  here   given, 
which  shows  that  the  plane  surface  of  the 
diamond,  in  a  space  of  less  than  one-thirtieth 
of  an  inch,  contains  many  hundred  veins  or 
strata  of  different  reflective  and  refractive 
powers,  as  if  they  had  been  subjected  to  va- 
riable pressures,  or  deposited  under  the  influ- 
ence of  forces  of  aggregation  of  variable  intensity.     If,  Sir  David 
observed,  the  planes  of  these  different  strata  had  been  perpen- 
dicular to  the  axis  of  the  diamond  lens,  their  difference  of  refiac- 
tive  power  would  produce  no  sensible  effect  injurious  to  the  per- 
fection of  the  image ;  but  if  these  strata  are  parallel  to  that  axis, 
as  they  are  in  the  lens  under  consideration,  each  stratum  must 
have  a  different  focus,  and  consequently  produce  a  series  of  par- 
tially overlapping  images. 
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The  results  of  this  experiment  in  restoring  the  diamond  to  its 
value  as  an  optical  material,  in  so  far  as  it  enables  ub  to  cut  it  in 
a  proper  direction,  and  select  prober  specimens,  and  its  connection 
with  some  delicate  researches  of  Rrofs.  Airy  and  MaccuUagh,  on 
the  superficial  action  of  diamond  upon  polarized  Ught,  possess 
considerable  interest,  but  the  fact  of  a  mineral  body  consisting  of 
layers  of  different  refractive  powers,  and  consequently  different 
degrees  of  hardness  and  specific  gravity,  is  remarkable.  There 
were  several  minerals,  such  as  ApaphylKte,  Chabasie,  and  othenr, 
in  which  Sir  David  said  that  he  had  found  diffident  degrees  of 
eartraordinary  refi-action  in  different  parts  of  the  crystal ;  but  this 
variation  of  property  depends  upon  a  secondary  law  of  structure  ; 
and  he  believed  that  there  was  no  crystal,  either  natural  or  artifi- 
cial, in  which  the  properties  of  ordinary  refraction,  hardness,  and 
specific  gravity,  varied  throughout  its  mass.  This  peculiarity  of 
structure,  therefore,  might  be  regarded  as  an  indication  of  a  pecu- 
liarity of  origin ;  and  as  there  are  various  strong  argmnents  in 
iavor  of  the  opinion,  that  the  diamond  is  a  vegetable  substance, 
the  new  structure  which  he  had  described  might  be  considered 
as  an  additional  ai^unent  in  favor  of  that  opinion.  He  had,  in  a 
former  paper,  placed  it  beyond  a  doubt,  that  the  diamond  must 
have  been  in  a  soft  state,  like  amber  or  gum,  and  capable  of  hav- 
ing its  structure  modified  by  the  expansive  force  of  air  or  gaseous 
bodies  imprisoned  in  its  cavities ;  and  therefore  the  fact  of  its  be- 
ing sometimes  composed  of  strata  of  different  degrees  of  indiuti- 
tion  and  refiractive  power,  was  more  likely  to  have  been  produced 
by  pressures  varying  during  the  formation  of  the  crystal,  than  by 
any  change  in  the  intensity  of  the  forces  of  aggregation  of  its 
molecules.  Such  a  change  might  have  been  supposed  probable, 
had  it  been  found  in  another  crystal. 

Prof.  Bache  on  Heat — ^The  object  of  this  conununication  is  to 
call  the  attention  of  the  Section  to  the  researches  of  Prof  Bache 
of  Pennsylvania,  which  seem  not  to  have  been  so  fully  apprecia- 
ted in  this  country  as  they  deserve.  That  gentleman,  at  the  out- 
set of  his  inquiries,  refers  to  a  paper  of  Prof.  Powell,  in  which  the 
difficulties  unavoidably  attending  any  comparison  of  radiating 
effects  of  surfaces  are  pointed  out  from  the  impossibility  of  deter- 
mining precisely  in  how  many  other  respects  besides  those  of 
color  and  polish  of  surface,  the  coatings  applied  may  not  differ. 
In  contending  for  the  necessity  of  equalizing  the  coatings  com- 
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pared,  in  other  respects,  befoiS  we  can  estimate  the  effects  really 
due  to  the  state  of  the  surface,  he  must,  of  course,  be  understood 
to  speak  under  the  qualification  acutely  referred  to  by  Prof.  Bache, 
d^)endent  on  the  fact  noticed  by  Leslie,  that  radiation  takes  place 
not  ohly  from  the  surface,  but  from  a  certain  minute,  though  sen- 
sible depth,  which  differs  m  different  substances. 

Taking  this  into  account,  the  general  meaning,  as  well  as  im- 
pcMTtance  of  the  cautioii,  will  be  manifest.  In  the  sequel,  Mr. 
Btehe  gives  some  very  precise  experimental  proofs  of  the  truth 
o[  the  law  just  noticed,  and  shows,  by  successively  adding  fre^ 
coots  of  the  [Hgment,  the  precise  limit  beyond  which  such  addi- 
tioa  ceases  to  increase  the  radiating  power, — ^which,  in  fact,  there 
comes  to  a  maximum,  and  with  greater  thicknesses  decreases. 

ViThen  this  point  had  been  ascertained  carefully  for  each  pig- 
m^it,  their  effects  were  observed  with  great  accuracy,  and  com- 
pared with  a  standard  surfieu^  under  similar  circumstances ;  the 
obeervatimis  include  a  considerable  range  of  substances,  differing 
both  in  color  and  other  properties.  The  results  exhibit  no  cor- 
respondence of  the  greatness  of  effect  with  the  color.  The  source 
of  heat  was  hot  water: — the  author  allows  fully  the  distinction 
between  properties  of  heat  of  this  kind,  and  that  connected  with 
light ;  in  the  latter  case  it  is  evident  that  color  is  an  essential  ele- 
ment ;  a  wide  field  is  yet  open  for  tracing  on  what  the  effect  does 
depend :  and  again,  since  Melloni  has  pointed  out  the  existence 
of  many  kinds  of  heat,  differing  in  their  relations  to  screens,  to 
trace  also  their  different  relaticms  to  surfaces. 

Uric  Add  and  Urea,  by  Prtff.  Liebig. — ^The  important  part 
which  uric  acid  performs  in  the  animal  economy,  has  for  a  long 
time  attracted  the  attention  of  the  most  distinguished  physicians 
and  chemists.  Uric  acid  forms  in  one  class  of  animals  the  whole 
^f  the  excrement,  and  in  another  class  it  is  its  principal  constitu- 
ent, and  it  is  accompanied  by  urea,  a  never-failing  constituent  of 
the  human  urine.  Its  extraordinary  production  in  that  morbid 
state  of  the  body,  which  we  call  a  predisposition  to  gout,  is  well 
known  to  give  origin  to  one  of  the  most  painful  diseases  to  which 
mankind  is  liable.  It  may  be  affirmed  with  the  utmost  certainty, 
that  urea  and  uric  acid  are  products  of  the  organization.  We 
cannot  discover  their  existence  in  any  part  of  our  food,  nor  do 
they  c(»)stitute  a  part  of  any  organ,  as  fibrine  does  of  the  blood ; 
but  they  are  chtfnical  combinations  of  a  peculiar  nature,  on  which 
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account  they  come  more  within  the  range  of  chemical  investiga^ 
tion  than  any  other  bodies  of  animal  origin.  Prout's  masteriy 
analysis  has  long  since  removed  -every  doubt  respecting  the  com- 
position of  urea,  and  the  extraordinary,  and,  to  some  extent,  inex- 
plicable, production  of  this  substance  without  the  assistance  of  the 
vital  functions,  for  which  we  are  indebted  to  Wohler,  must  be  con- 
sidered (me  of  the  discoveries  with  which  a  new  era  in  science 
has  commenced.  Wohler  observed,  that  when  C3ranic  acid  is 
made  to  combine  with  ammonia,  the  product  is  urea;  and  he  and 
1  have,  in  a  set  of  experiments  which  we  made  together,  proved 
that  these  two  bodies,  when  first  combined,  form  c]ranate  of  am- 
monia, a  salt  analogous  to  every  other  ammoniac  salt ;  that  is  to 
say,  the  base  can  be  replaced  by  other  bases,  and  the  acid  by  other 
acids :  but  that,  a  few  minutes  after  the  combination  has  taken 
place,  all  these  properties  disappear.  We  can  no  longer  detect 
either  ammonia  or  cyanic  acid.  A  new  substance  has  been  form- 
ed, entirely  different  firom  every  other  chemical  compound.  To 
fellow  out  the  characters  of  urea,  would  here  be  quite  out  of 
place :  it  was,  however,  necessary  to  allude  to  it  firom  its  intimate 
relation  to  nitric  acid. 

The  elementary  composition  of  uric  acid  has  also  been  estab- 
lished beyond  a  doubt.  We  are  certain  that  it  may  be  expressed 
by  the  formula  C  N  H  O.     We  know  also  that  this  acid  com- 

10    4      4     6 

bines  with  the  different  bases,  and  forms  salts.  Inorganic  Chem- 
istry is  satisfied  with  the  determination  of  these  properties,  but  it 
must  be  evident  that  this  formula  can  give  us  no  idea  of  the  man- 
ner in  which  the  elements  are  united  together  to  form  this  sub- 
stance. If  we  admit  the  principle,  that  no  ternary  or  quaternary 
compound  can  be  formed,  except  by  the  union  of  a  binary  com- 
pound with  an  element,  or  of  two  binary  compounds  with  one 
another,  it  is  clear  that  any  further  investigation  of  uric  acid  must 
be  carried  on  with  the  intention  of  discovering  the  compound  ele- 
ments into  which  it  may  be  resolved. 

This  investigation,  which  promised  to  yield  the  most  important 
results,  both  for  Medicine  and  Chemistry,  Ptof.  Wohler  and  I  de- 
termined to  undertake  together.  In  Medicine,  it  was  evident  that 
we  might  have  some  new  method  of  destroying  calculi  in  the  hu- 
man bladder,  without  the  application  of  external  force.  In  Chem- 
istry, the  most  interesting  discoveries  were  also  to  be  expected,  as 
YoL.  XXXIV.— No.  1.  6 
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we  had  not  the  slightest  doult  that  urea,  xanthic  oxide,  cystic 
oxide,  oxalic  acid,  (which  last  substance  is  well  known  to  consti- 
tute frequently  an  ingredient  in  imary  calculi,) — ^that  all  these  bo- 
dies are  produced  by  the  decomposition  of  one  single  substance, 
and  that  substance  uric  acid. 

Our  analjrtical  investigations  of  these  various  bodies  have  not 
yet  made  sufficient  progress  to  enable  me  to  communicate  them 
here.  My  intention  at  present  is,  to  point  out  the  plan  which  we 
followed  in  our  attempts  to  decompose  uric  acid  into  its  proximate 
elements,  and  the  singular  results  which  we  obtained.  But,  be- 
fore proceeding  to  do  so,  I  should  like  to  notice  a  very  remarka- 
ble compound,  which  will,  I  think,  serve  greatly  to  illustrate  the 
subject  we  are  at  present  occupied  with. 

Winkler  found,  that  when  the  distilled  water  of  bitter  almonds 
was'mixed  with  muriatic  acid,  a  new  acid  is  obtained.  The  dis- 
tilled water  of  bitter  almonds,  in  a  pure  state,  contains  nothing 
but  prussic  acid  and  oil  of  bitter  almonds,  (hydret  of  benzoyl.) 
When  treated  with  muriatic  acid,  we  obtain  sal  ammoniac  and 
the  new  acid,,  and  nothing  else.  It  is  evid^it  ftom  this,  and  the 
conclusion  is  corroborated  by  the  ultimate  analy^  of  the  new  acid, 
that  the  hydro-cyanic  acid  of  the  liquid  is  decomposed  by  the  action 
of  the  muriatic  acid  into  ammonia  and  formic  acid ;  that  the  am- 
monia combines  with  the  muriatic  acid,  and  that  the  formic  acid, 
in  the  nascent  state,  unites  with  the  oil  of  bitter  almonds,  to  form 
a  compound  acid,  in  which  the  power  of  saturation  of  the  formic 
acid  is  not  changed.  This  acid  performs,  in  every  respect,  the 
part  of  a  simple  acid ;  and  its  existence  has  rendered  probable  the 
supposition,  that  the  same  views  respecting  other  acids  are  not 
without  foundation.  Another  interesting  fact  respecting  this  acid 
is,  that  when  heated  with  hyperoxides,  it  is  decomposed  in  a  par- 
ticular manner,  only  one  of  its  proximate  constituents  being  oxi- 
dized, while  the  other  suffers  no  change.  The  products  obtained 
are  carbonic  acid  and  oil  of  bitter  almonds. 

Now,  I  think  it  must  be  evident  to  every  one,  that  uric  acid 
must  possess  a  composition  similar  to  that  of  the  acid  just  men- 
tioned; and,  therefore,  that  its  oxidation  in  the  same  manner 
would,  in  all  probability,  lead  to  interesting  results.  We  obtain- 
ed, in  fact,  results  which  corresponded  to  our  expectations.  Uric 
acid  may  be  considered  as  a  compoimd  of  urea,  with  a  peculiar 
acid — that  is,  we  may  view  it  as  analogous  to  nitrate  of  urea. 
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• 
This  acid  contains  the  radical  of  oxalic  acid,  combined  with  C3rar 
nogen.  I  have  attempted  to  show,  in  some  former  researches,  that 
carbonic  oxide,  and  not  carbon,  constitutes  the  radical  of  carbonic 
acid,  and  of  oxalic  acid,  and  that  phosgene  gas  might  be  consid- 
ered as  containing  the  same  radical  in  combination  with  chlorine. 
If  we  indicate  carbonic  oxide  by  R,  these  compounds  will  be  as 
follows : — 

1.  Phosgene  gas  R+C?l.   2.  Carbonic  acid  R+O.    3.  Oxalic  acid 

2  R+O. 

Now,  the  acid  which  combines  with  urea  to  form  uric  acid,  may 
be  expressed  by  the  formula  R + Cy .  Viewed  in  this  manner,  the 
ccnnposition  of  uric  acid  will  be  4  (R+Cy)+Ur. 

Uric  acid,  when  heated  with  brown  hyperoxide  of  lead,  was 
decomposed  into  three  different  products,  oxalic  acid,  urea,  and  a 
peculiar  substance,  which  we  may  view  as  a  compound  of  cyano- 
g^i  and  water,  and  which  is  identical  with  a  body  long  known, 
called  allantoic  acid,  from  having  been  first  found  in  the  allantoic 
fltudj  but  which  it  would  be  better  to  call  allantoin,  as  it  is  capa- 
ble of  acting  equally  as  an  acid  and  a  base. 

One  atom  of  uric  acid,  decomposed  by  the  action  of  two  atoms 
of  hyperoxide  of  lead,  is  converted  (supposing  three  atoms  <rf 
crater  to  be  present)  into  two  atoms  of  oxalate  of  lead,  one  atom 
of  aUanUm,  and  one  atom  of  urea. 

1  atom  uric  acid +2  atoms  hyperoxide  of  lead 
(C  N  H  0)+Pb.  O 
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gives 
(R+O)  oxalic  acid  ( +2  Pb.  O)  oxalate  of  lead  2  atoms 

4         2 

(4Cy+3  Aq.)allamton 
1  atom  urea. 

AUantoin  is  the  second  body  belonging  to  the  animal  organiza- 
tion, which  we  can  form  artificially  in  the  laboratory.  This  sub- 
stance can  also  be  directly  produced  by  the  decomposition  of  cy- 
anc^n  and  water.  It  yields,  when  decomposed  by  other  bodies, 
all  the  products  which,  fix>m  its  formula,  might  be  expected. 
Thus,  with  alkalies,  it  yields  oxalic  acid  and  ammonia,  with 
strong  sulphuric  acid,  carbonic  acid,  and  carbonic  oxide. 

There  are  many  bodies  similar  to  urea  and  aUantoin,  all  of 
which  wilt  probably,  at  a  future  period,  be  produced  by  artificial 
means ;  bul,  in  order  to  arrive  at  this,  the  final  object  of  investi- 
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gations  in  organic  chemistry,  a  great  deal  of  labor,  and  that  labor 
of  a  combined  nature,  will  be  required.  I  am  certain  that  this 
object  will  be  obtained.  Organic  chemistry  has  made  its  first 
step,  and  already  its  field  has  been  extended  to  a  very  surprising 
degree.  We  meet  every  day  with  new  and  unexpected  discov- 
eries. It  is,  however,  remarkable,  that  in  the  country  in  which 
I  now  am,  whose  hospitality  I  shall  never  cease  to  remember,  or- 
ganic chemistry  is  only  commencing  to  take  root.  We  live  in  a 
time  when  the  sUghtest  exertion  leads  to  valuable  results  ;  and,  if 
we  consider  the  immense  influence  which  organic  chemistry  exer- 
cises over  medicine,  manufactures,  and  over  conmion  life,  we 
must  be  sensible  that  there  is  at  present  no  problem  more  impor- 
tant to  mankind  than  the  prosecution  of  the  objects  which  organic 
chemistry  contemplates.  I  trust  that  English  men  of  science  will 
participate  in  the  general  movement,  and  unite  their  efforts  to 
those  of  the  chemists  of  the  continent,  to  further  the  advance  of 
a  science  which,  when  taken  in  connection  with  the  researches  in 
Physiology,  both  animal  and  vegetable,  which  have  been  so  suc- 
cessfully prosecuted  in  this  country,  may  be  expected  to  afford  us 
the  most  important  and  novel  conclusions  respecting  the  functions 
of  organization. 

Non-decomposition  of  Carbonic  Acid  by  Plants, — Dr.  Dalton 
communicated  through  a  friend,  a  short  paper  *  On  the  Non-de- 
composition of  Carbonic  Acid  by  Plants.'  He  calculates,  that  in 
6000  years,  animals  supposed  to  live  upon  the  earth,  would  pro- 
duce but  .001  of  carbonic  acid,  so  that  the  assistance  of  plants  to 
purify  our  atmosphere  is  not  necessary.  By  experiment,  he 
found,  that  a  hot-house  does  not  contain  more  or  less  carbonic 
acid,  by  night  or  by  day,  than  the  external  air,  and  the  results 
were  the  same  in  a  number  of  repetitions  of  the  experiments. 
This  paper  was  said  to  have  been  penned  during  the  convales- 
cence of  its  illustrious  author  from  a  late  attack  of  illness,  and 
was  listened  to  with  the  greatest  attention. 

Galvanic  Formation  of  Metallic  Copper, — The  present  is  the 
first  occasion  on  which  native  copper  has  been  found,  actually  de- 
tected, as  it  were,  in  the  very  act  of  formation  in  the  mine  shaft 
The  Cronebane  mine  has  been  wrought  for  a  very  lengthened  pe- 
riod, and  has  an  additional  interest  as  cormected  with  the  present 
subject,  from  the  electro-magnetic  condition  of  the  next  mine  to 
it,  the  Connoree,  which  is  part  of  the  same  vein,  having  been  de- 
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termined  by  Mr.  Petherick,  (Pkilasoph.  Mag.  3d  Series j  vol.  3.) 
He  found  it  deflected  the  galvanometer  needle  18^ — that  the  ore 
^WBS  negative,  and  the  ground  pontive.  The  lode  is  situated  in 
clay  slate,  dipping  to  the  S.  W.  The  mine  water  is  strongly  cu- 
preous, and  deposits  a  slimy  sediment  of  iron,  and  organic  matter, 
probably  "  Glairine-"  In  this  slime,  and  adhering  to  the  timber- 
ing of  the  mine,  the  crystals  of  pure  malleable  copper  were  found 
in  considerable  quantity.  The  mine  water  from  whence  these 
masses  were  formed,  has  a  specific  gravity  of  1.032,  at  58^  Fahr. 
When  evaporated  to  dryness,  it  leaves  a  homy  residue,  smelling 
of  animal  matter.     It  contains  the  mixed  sulphates  of  copper  and 

Amongst  the  many  forces  in  operation  to  produce  this  metalUc 
aggregation,  the  author  suggests  the  possibility  of  galvanic  ac* 
tion,  between  the  lode  and  the  timbering  of  the  mine ;  having 
found  the  galvanometer  much  affected  by  a  small  series  of  plates 
of  grey  copper  ore,  and  of  fir  timber,  saturated  with  solution  of 
sulphate  of  copper  under  the  air  pump — the  exciting  fluid  being 
the  water  of  this  mine. 

Browning  of  Crun  Barrels. — ^Mr.  Ettrick  submitted  to  the 
Section  a  paper  on  browning  gun  banels.  After  various  exper- 
iments, Mr.  Ettrick  discovered  that  the  process  consisted  wholly 
in  procuring  b,  permanent  peroxide  of  iron,  and  then  coloring  such 
oxide.  He  had  procured  not  only  all  shades  of  brown,  but  a  per- 
fect black,  by  mixing  1  port  of  nitric  acid  with  100  parts  of  wa- 
ter, and  applying  this  to  the  barrel  with  a  rag  moistened  with  it. 
It  is  material  that  the  rag  should  be  only  so  much  wetted  as  to 
damp  the  iron,  for  if  the  fluid  be  allowed  to  stream,  the  oxidation 
will  be  unequally  performed.  It  is  also  material  that  the  barrel 
diould  be  well  smoothed  and  polished,  and  all  greasiness  remo- 
ved by  chalk  before  the  browning  commences,  otherwise  a  bright 
brown  is  not  attainable.  The  barrel,  after  being  wet,  should  be 
jdaced  for  an  hour  or  more  in  a  window  on  which  the  sim  shines, 
and  when  this  process  has  been  thrice  repeated,  the  superfluous 
rust  must  be  removed  by  a  scratch  brush  consisting  of  a  quantity 
of  fine  iron  wire  tied  up  into  a  bundle.  This  process  being  re- 
peated eight  or  ten  times,  the  barrel  will  have  acquired  as  good  a 
brown  as  it  firequently  receives  from  the  common  gunsmiths ;  but 
to  do  away  with  the  disagreeable  rusty  appearance,  it  is  necessary 
to  proceed  to  color  the  oxide,  which  Mr.  Ettrick  accomi^ishes  by 
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dissolving  1  grain  of  nitrate  of  silver  in  600  of  water,  and  apply- 
ing this  solution  like  the  browning  Uquid.  The  number  of  repe- 
titions of  the  nitrate  of  silver  water  would  depend  on  the  shade 
of  brown  required,  but  Mr.  Ettrick  found  from  1  to  5  or  6  ampdy 
sufficient.  The  barrel  is  to  be  placed  in  the  sunshine  to  obtain  a 
dark  color.  The  last  process  was  to  apply  the  scratch  brush  freely, 
though  lightly,  and  then  polish  the  whole  by  bees'  wax.  Mr.  Et- 
trick had,  since  the  date  of  his  own  invention,  discovered  the  pro- 
cess used  by  workmen  generally,  and  long  kept  secret,  but  by  the 
plan  described  a  much  finer  brown  is  attainable  than  that  gained 
by  the  trade. 

Fossil  Fishes — Agassiz*s  great  work  going  on, — ^Mr.  Dawson 
exhibited  a  collection  of  fossils  from  New  South  Wales. — ^Mr. 
Murchison  communicated  some  information  which  he  had  lately 
received  from  M.  Agassiz,  who  was  bringing  out  some  new  livrai- 
sons  of  his  great  work  on  fossil  fishes,  and  he  mentioned  that  in 
order  to  enable  that  gentleman  to  carry  on  his  work,  a  fiirther 
grant  of  money  would  be  recommended  by  the  Geological  Com- 
mittee.    The  remains  of  fish  had  been  found  to  be  the  most  valu- 
able of  all  indexes  for  determining  the  ages  of  rocks,  as  there  was 
a  {dain  separation  of  these  animals  in  formations  of  difierent  ages. 
Mr.  Murchison  showed  drawings  of  some  of  these  fossils,  and  re- 
marked that  in  the  lias  and  the  older  beds  the  fishes  were  charac- 
terized by  a  tail  quite  different  firom  that  belonging  to  those  found 
in  the  newer  formations,  and  he  exhibited  on  a  board  rejHresenta- 
tions  of  some  of  the  peculiarities  of  those  discovered  in  the  Silu- 
rian rocks.    He  must  record  the  names  of  Drs.  Lloyd  and  Lewis 
as  having  given  him  material  assistance  in  the  collection  of  these 
remains.     He  had  found  remains  like  the  shagreen  or  tubercula- 
ted  skin  of  some  recent  fishes,  also  extraordinaiy  teeth  belonging 
to  a  species  termed  Stogodus  Priscodontus,  and  fish  called  Sera- 
pMm,  by  the  quarrymen,  fix)m  their  seeming  to  possess  only  head 
and  wings,  to  which  the  name  Pterigodus  has  been  given ;  also 
many  others  which  M.  Agassiz  would  soon  have  described  and 
published. 

Heat  in  Mines.— Mi.  R.  W.  Fox  stated,  that  at  the  Bristol 
Meeting  of  the  Association  he  had  been  requested  to  make  ex- 
periments on  the  Electricity  of  Mineral  Veins.  He  had  been  un- 
able to  do  much  since  that  time^ — he  had  merely  to  mention,  that 
he  had  made  experiments  at  Middleton  Teesdale,  in  the  county  of 
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Dorfaam,  and  found  a  slight  electric  action  in  lead  reins  running 
east  and  west,  other  veins  crossing  these  at  right  angles :  in  Gold- 
bury  mine  he  found  it  very  trifling  in  lead  veins  occurring  in  sand- 
stone.   Indeed,  he  had  generally  observed,  that  the  electric  action 
'Was  much  more  feeble  in  veins  situated  in  sandstone  and  lime- 
stone than  in  those  placed  in  granite  and  killas.     He  remarked  a 
singular  j^enomenon  in  a  coal-mine  at  Cockfield  Felt  • — ^It  is  well 
known,  that  coal  is  a  bad  conductor,  but  cinders  the  reverse  ;  and 
in  this  mine  he  found  an  altered  coal,  resembling  a  cind^,  which 
^would  not  conduct  at  all ;  but  he  was  able  to  render  it  a  good  con- 
ductor, by  causing  it  to  be  heated.     Mr.  Fox  then  made  some  ob- 
servations on  the  temperature  of  mines,  and  detaOed  some  exper- 
iments.    He  had  observed,  that  adventitious  circumstances  had 
the  effect  of  reducing  this  temperature,  so  that  experiments  must 
be  made  independent  of  accident     He  had  accordingly  jdaced 
one  thermometer,  in  various  mines,  at  a  depth  of  three  feet  in  the 
ground,  and  another  upon  the  ground  of  the  mine,  and  then 
marked  the  d^rees ;  and  he  uniformly  found  a  difference  of  one 
or  more  d^^rees  between  the  two  instruments,  the  imbedded  (me 
rising  sometimes  as  high  as  92^.     Also,  in  a  mine  having  an  in- 
clined lode,  he  placed  on  the  floor  of  a  horizontal  gallery  a  pair  of 
thermometers,  one  instrument  imbedded,  the  other  not,  and  found 
that,  at  a  distance  firom  the  lode  of  twenty-four  &thoms,  the  deep 
one  marked  86i^,  and  the  other  84^  ;  at  ten  fathoms  aS  the  kxle 
they  were  respectively  86  J^  and  85^ ;  in  the  lode  itself,  and  upon 
it,  92P  and  88^.     Mr.  Fox  found  the  increase  of  temperature  vary 
in  different  mines,  and  also  in  the  rocks  themselves,  which  he  as- 
cribed to  the  percolating  water — ^killas  being  more  porous,  becom« 
ing  sooner  heated  by  water  filtering  through,  than  granite,  which 
is  more  compact 

North  American  Antiquities. — ^Dr.  Warren,  of  Boston,  U.  S., 
then  offered  remarks  'On  some  Crania  found  in  the  Ancient 
Mounds  in  North  America.'  Whatever  related,  he  observed,  to 
the  lost  nations  of  North  America  is  interesting.  The  fate  of  a 
people  which  occupied  the  richest  part  of  that  country,  for  an  ex- 
tent of  more  than  a  thousand  miles,  is  involved  in  the  deepest 
obscurity.  Nothing  remains  of  their  history,  and  we  can  gather 
no  ideas  of  what  they  were  and  what  they  did  but  firom  the  con- 
structions existing  in  the  territory  they  inhabited.  These  works 
are  numerous,  and  scattered  over  the  country,  fix>m  the  lakes  of 
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Canada  to  the  Gulf  of  Mexico.    They  consist  of  regular  lines, 
having  considerable  elevations  and  great  extent,  of  mounds  or 
pyramidal  eminences,  and  of  spacious  platforms  of  earth.    These 
difierent  works  were  adapted  for  fortifications,  for  [daces  of  wor- 
ship, and  for  cemeteries.    Within  the  last  two  years,  reports,  he 
said,  had  reached  the  Atlantic  States  of  very  extensive  remains 
of  structures  indicating  the  existence  of  one  or  more  considerable 
cities  in  the  territory  of  Ouisconsin,  formerly  a  northwest  terri- 
tory of  the  United  States.    The  antiquity  of  some  of  the  numer- 
ous works  alluded  to  was  great ;  there  are  circumstances  which 
led  him  to  refer  them  to  a  period  800  or  a  1000  years  back.    The 
circular  and  pyramidal  eminences  seem  to  have  been  destined  for 
two  purposes :  for  places  of  worship  and  for  cemeteries.     Some 
of  them  contain  immense  heaps  of  bones,  thrown  together  pro- 
miscuously, as  after  a  bloody  battle  ;  in  others  the  bodies  are  reg- 
ularly arranged,  and  in  some  there  are  only  one  or  two  bodies: 
the  bones  in  the  last  are  usually  accompanied  by  silver  and  cop- 
per ornaments,  some  of  which  are  extremely  well  wrought    The 
crania  found  in  these  mounds  differ  fix)m  those  of  the  existing 
Indians,  from  the  Caucasian  or  European,  and  in  fact  from  all  ex- 
isting nations  ^o  far  as  they  are  known.     The  forehead  is  broader 
and  more  elevated  than  in  the  North  American  Indian,  less  broad 
and  devated  than  in  the  European ;  the  orbits  are  small  and  reg- 
ular.   The  jaws  sensibly  prominent,  less  so  indeed  than  In  the 
Indian,  more  so  than  in  the  European.     The  palatine  arch  is  of  a 
rounded  form,  and  its  fossa  less  extensive  than  in  the  Indian  or 
African,  more  than  in  the  European,  owing  principally  to  a  greater 
breadth  of  the  palatine  plate  of  the  os  palati.    But  the  most  re- 
markable appearance  in  these  heads  is  an  irregular  flatness  on 
the  occipital  region,  evidently  produced  by  artificial  means. 
These  peculiarities,  with  others  more  minute,  give  a  character  to 
these  skulls  not  found  in  any  Uving  nations.    Dr.  Warren  also 
stated  that  he  had  received  other  crania,  which  at  first  view  he 
believed  to  be  of  the  same  race  and  nation,  for  they  resembled 
them  in  all  their  peculiarities,  more  nearly  than  one  Caucasian 
head  resembles  another ;  and  he  exhibited  drawings  and  a  cast 
in  proof  of  the  exactness  of  this  resemblance  ;  but  these  latter, 
he  observed,  were  species  of  ancient  Peruvian  heads.    Now  the 
cemeteries  of  the  ancient  Peruvians  are  distant  firom  the  Ohio 
mounds  more  than  1500  miles,  yet  the  facts  stated  above  render- 
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ed  it  certain,  in  his  opinion,  that  these  nations  were  connected  by 
blood,  and  rendered  it  probable  that  the  northern  race,  being 
driven  from  their  coimtry  by  the  ancestors  of  the  existing  race 
of  North  American  Indians,  retreated,  after  a  long  resistance,  to 
Sooth  America,  and  gave  origin  to  one  of  the  nations  wluch 
fbonded  the  Peruvian  empire.     Anatomy,  also,  he  observed,  show- 
ed that  there  was  much  resemblance  between  the  crania  spoken 
of  and  those  of  the  modem  Hindoos ;   and  instruments,  oma- 
ments,  and  utensils  have  been  discovered  in  the  mounds,  which 
bear  a  great  resemblance  to  articles  of  the  same  description  seen 
in  Hindostan.     The  facts  stated  above  lead  him  to  the  following 
inierences : — 1.  The  -race  whose  remains  are  discovered  in  the 
mounds  were  different  from  the  existing  North  American  Indian. 
2.  The  ancient  race  of  the  moimds  is  identical  with  the  ancient 
Peruvian.     To  these  conclusions  might  be  added  others  tending 
to  support  existing  opinions,  but  which  are  hypothetical: — 1. 
That  the  anci^it  North  American  and  the  Peruvian  nations  were 
denVed  fiom  the  southern  |)art  of  Asia.     2.  That  America  was 
peopled  irom  at  least  two  different  parts  of  Asia,  the  ancient 
Americans  having  been  derived  from  the  south,  and  the  existing 
Indian  race  from  the  northern  part  of  the  same  continent. 

Cholera, — ^Dr.  Mackintosh  then  addressed  the  Section  on  chol- 
era. He  would  state  only  facts,  and  show  them,,  supported  by  a 
great  number  of  preparations  of  parts  taken  &om  cholera  patients 
Boaa  after  their  death,  mostly  in  the  second  stage,— collapse.  He 
then  qpoke  in  favor  of  pursuing  pathology,  with  a  view  of  eluci- 
dating disease ;  but  pathology,  in  combination  with  causes,  symp* 
toms,  and  treatment.  He  who  did  not  pursue  this  method,  was 
not  a  pathologist,  but  a  mere  morbid  anatomist.  He  had  dis- 
sected three  hundred  cases  of  cholera,  in  the  first  year  of  its  ap- 
pearance in  a  malignant  form ;  two  hundred  and  eighty  of  these 
died  in  the  collapsed  stage.  It  was  a  popular  error  to  say,  as 
many  frequently  do,  that  medical  men  know  nothing  of  cholera* 
In  every  respect  their  knowledge  on  this  subject  is  vast,  and  mi- 
nute, and  scientific,  and  practical.  Their  knowledge  exceeds 
that  on  scarlatina,  or  measles,  with  which  popular  opinion  thinks 
them  well  acquainted.  In  India  the  opinion  is,  that  in  cholera 
Uiere  is  lost  balance  of  the  circulation :  it  was  not  so ;  there  is  no 
ligor,  and  never  was  a  rigor,  which  there  would  have  been,  if  the 
Imlia  opinion  was  true.  There  was  a  giving  off  of.  serum,  and 
7oL.  XXXIV.— No.  1.  7 
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every  vessel,  arteries  as  well  as  veins  of  the  body,  every  tissue 
was  literally  injected  with  black  blood,  which  freely  followed  the 
knife  on  dissecting.  Dr.  Mackintosh  now  presented  a  great  num- 
ber of  jMreparations,  and  paintings,  and  drawings,  of  the  organs  of 
the  body  afflicted  with  cholera.  Many  preparations  were  dried 
with  the  cholera  blood  in  them,  which  was  effected  by  submit- 
ting them,  immediately  on  their  removal  from  the  body,  to  a 
stream  of  dry  hot  gir,  from  apparatus  constructed  for  that  purpose. 
These  accumulations  were  greater  in  some  organs  than  others, 
often  depending  on  the  state  of  the  patient's  health  previous  to 
the  attack, — ^if  he  had  bronchitis,  there  would  be  the  greatest  ac- 
cumulation. The  bloodvessels  were  greatly  distended:  in  a 
cast  of  a  case  taken  from  the  abdomen,  which  he  exhibited,  the 
abdominal  aorta  was  one  inch  in  diameter,  vena  cava  three-fifths, 
emulgent  vein  eight-sixteenths.  The  general  anatomical  char- 
acters, as  shown  by  preparations  of  each  organ,  were  accumula- 
tions of  blood,  ecchymosis,  called  by  the  French  apoplexy ;  thus, 
if  occurring  in  the  lungs, — ^pulmonary  apoplexy,  petechia5,  and 
clots.  In  addition,  we  may  mention  some  pecuUaiities  in  indi- 
vidual organs,  as  noticed  by  the  lecturer.  In  the  head,  even  the 
bones  were  vascular,  and  could  not  be  bleached,  but  with  great 
difficulty :  arachnitis  rare,  pia  mater  loaded  with  blood  and  effu- 
sion, which  caused  many  to  mistake  it  for  arachnitis;  in  the 
sinuses  clots  of  blood  and  lymph,  rendering  in  these  cases  recov- 
ery impossible.  In  the  spinal  marrow  were,  in  sixty  out  of  two 
hundred,  deposits  of  bone  on  the  theca ;  in  the  chest,  pleura  at 
first  dry,  as  if  exposed  to  dry  air  ;  in  collapse  it  became  unctuous  ; 
lungs  very  heavy,  weighing  3  lb.  9  oz.,  to  3  lb.  11  oz. ;  pulmo- 
nary apoplexy  frequent  in  consecutive  fever,  which  fully  explains 
the  number  of  deaths  from  that  fever  after  the  cholera  attack.  In 
the  abdomen,  the  mucous  membrane  ulcerated  and  softened,  not 
always  red,  sometimes  even  white ;  the  Uver  resembled  that  of 
dram-drinkers,  the  gall-bladder  unusually  distended  with  black 
bile ;  then  many  galls  in  numerous  cases,  in  only  one  was  the 
duct  rendered  impervious  by  them ;  the  kidneys  were  diseased, 
as  recorded  by  Bright,  and  from  the  papillae  could  be  pressed 
mucus ;  bladder  contracted.  As  to  the  blood  vessels,  he  wished 
to  direct  the  particular  attention  of  the  Section  to  them;  he 
would  show,  by  many  preparations,  the  diseased  state  of  their 
inner  coat,  the  organization  of  which  was  completely  altered,  so 
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as  to  render  them  unfit  for  their  functions,  and  this  disease  ex- 
tended throughout  the  whole  series  of  vessel^,  until  it  terminated 
in  a  kind  of  gelatinous  pulp.  Would  this  state  of  the  vessels 
have  c(»isiderable  influence  ?  and  how  far  would  it  be  concerned 
in  producing  that  state  of  blood,  always  observed  in  cholera, — 
Twhen  the  serum  passes  off,  the  blood  becoming  thick  and  black  ? 
Many  of  the  French,  and  some  English,  thought  the  nerves  in 
cholera,  on  its  appearance,  were  comparatively  not  so  vascular, 
and  not  much  diseased  otherwise ;  the  par  vagiun,  as  it  passes  the 
subclavian  artery,  was  enlaj^ed  like  a  ganglion.  Even  animals 
Tvere  seized  with  cholera,  and  presented  the  same  morbid  appear- 
ance as  in  the  human  subject. 

Dr.  Clanny  could  fully  confirm  all  the  observations  of  Dr. 
Ifackintosh.  Dr.  Holland  inquired,  what  name  he  would  give 
to  the  affection  of  the  bowels  ushering  in  the  cholera,  and  what 
"was  the  nature  of  cholera  ?  Dr.  Mackintosh  repUed,  watery  diar- 
rhcea ;  and  he  would  have  entered  into  the  nature  of  the  disease, 
if  time  could  have  been  afforded  him. 

Bust  of  McBcenas. — "  It  was  long  a  cause  of  wonder  and  re- 
gret that  no  gem,  medal,  or  statue  of  a  man  so  illustrious,  had  ever 
been  discovered.  At  length  the  Duke  of  Orleans,  Regent  of 
Prance,  early  in  the  last  century,  by  a  happy  conjecture,  fixed  on 
4>ne  of  the  gems  in  his  collection,  an  amethyst  of  small  size, 
marked  with  the  name  of  the  engraver,  Dioscorides,  as  being 
the  representation  of  the  head  of  Maecenas.  Another  gem,  bear- 
ing the  name  of  Solon,  the  engraver,  evidently  representing  the 
same  person,  was  afterwards  found  in  the  Famesian  Museum ; 
and  a  third  of  the  same,  a  sardonyx,  also  engraved  by  Solon,  has 
«nce  been  discovered  in  the  collection  of  the  Prince  LudovisL 
The  features  given  in  these  gems  agree  so  well  with  all  that  has 
been  handed  down  in  the  Roman  classics,  concerning  the  per- 
sonal appearance  and  habits  of  Maecenas,  that  the  suggestion  of 
the  Iktke  of  Orleans  has  been  adopted  by  all  subsequent  anti- 
quaries. A  few  years  after  the  recognition  of  the  head  of  Maece- 
nas on  the  gems  of  Dioscorides  and  Solon,  both  artists  coeval 
with  Augustus,  an  antique  fresco  painting  was  discovered  in  the 
ruins  of  the  palace  of  the  Caesars  on  the  Palatine  Hill  at  Rome. 
This  painting  represents  Augustus  surrounded  by  his  courtiers, 
eonferring  a  crown  on  the  Persian  king  Phraates,  an  event  spoken 
of  by  Horace.     In  the  front  rank  of  the  courtiers  stands  one,  ev>- 
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dently  the  Prime  Minister  in  the  act  of  speaking,  whose  features 
8Ut)ngly  resemble  those  on  the  gems  of  Maecenas  above  described. 
Next  to  him  is  Agrippa,  who  is  readily  recognized  from  medals, 
coins,  and  statues  of  him.  Horace  also  is  found  in  the  group.  A 
copy  of  this  painting  was  bought  by  Dr.  Mead,  and  brought  to 
England  by  him ;  and  an  engraving  of  it  may  be  seen  in  Turn- 
bull's  Essay  on  ancient  Painting. 

"  This  was  the  extent  of  antiquarian  research  and  acquisition 
concerning  Maecenas  during  the  last  preceding  half  century, 
when,  in  the  spring  of  1830,  a  bust  was  found  in  an  excavation 
made  by  Prof.  Manni,  at  Carsoli,  the  ancient  Carsuli,  about  sev- 
enty miles  from  Rome,  on  the  Flaminian  Way.  This  place  is 
situated  in  what  is  esteemed  the  most  beautiful  and  romantic 
district  of  the  Roman  territory,  being  near  the  cascades  of  the 
Nera,  at  Temi,  and  midway  between  the  towns  of  Temi,  Todi, 
and  Spoleto. 

"  The  bust  was  of  colossal  size,  the  same  as  that  |H-esented  to 
the  Society,  of  pure  Parian  marble,  and  perfect  in  every  feature. 
On  being  cleared  of  its  incrustation,  the  modelling  of  the  work 
was  seen  to  be  of  that  masculine  firmness  which  characterizes 
the  style  of  the  epoch  of  Augustus,  excelling  in  what  is  called  a 
broad  manner, — the  execution  that  of  a  master, — ^with  the  great- 
est severity  and  grandeur ;  the  emaciation  by  age  of  the  individ- 
ual represented  being  faithfully  preserved.  The  striking  resem- 
blance of  the  bust  to  the  gems  and  pictm^  of  Maecenas,  was  at 
once  recognized  by  the  most  eminent  antiquaries  and  learned 
men  at  Rome. 

"  It  may  be  interesting  to  state,  in  further  confirmation  of  the 
high  value  which  has  been  set  upon  the  bust,  in  Italy,  as  also 
because  the  circiunstancc  enhances  the  gift  of  Prof.  Manni,  that 
it  has  been  twice  copied  by  Thorwaldsen.  One  copy  was  pre- 
sented to  the  Grand  Duke  of  Tuscany,  and  by  him  placed  in  the 
Hall  of  the  Academy  of  Petrarch,  at  Arezzo,  as  being  the  pre- 
sumed birth-place  of  Maecenas ;  the  other  to  the  king  of  Najdes, 
who  caused  it  to  be  deposited  in  the  Borbonico  Museum  at  Naples." 

Objects  of  interest  in  Liverpool. — ^In  the  museums,  &c.,  of  the 
Royal  Institution,  the  attention  is  first  directed  to  a  series  of 
ancient  paintings,  from  the  collection  of  the  late  Mr.  Roscoe, 
illustrating  the  progress  of  the  art.  The  department  of  Natural 
History  is  remarkable,  and  contains  some  rare  specimens,— to 
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which  attention  was  drawn  in  the  Zoological  Section, — there 
18  also  a  well-arranged  Geolc^cal  collection,  particularly  rich  in 
specim^is  of  the  coal  formation.    The  School  for  the  Blind  must 
also  be  specified  as  an  institution  on  the  largest  scale,  and  ad- 
mirably managed.      The  manufactures  executed  by  thf  pupls 
are  (some  of  them)  exquisite  for  their  neatness  and  finish.     Be- 
sides these,  we  may  mention  the  Botanic  Gardens,  recently  re- 
moved fiom  their  old  site  in  Mount  Pleasant,  in  consequence  of 
the  rapid  growth  of  the  town;  and  the  Zoological  Gardens, 
or,  in  other  words,  Mr.  Atkins'  private  menagerie,  located  and 
enriched  by  subsequent  donations.    The  ground  is  agreeably  va- 
ried, and  the  collection,  which  is  extensive,  contains,  we  be- 
lieve, an  unique  specimen  of  the  mule  between  the  lion  and  the 
tiger.     But  the  most  interesting  and  individual  things  in  the 
town,  are  some  of  the  manufactories.    One  of  them,  Messrs.  Faw- 
cett  &  Preston's  Foundry  and  Steam  Engine  Manufactory,  is  one 
of  the  largest  establishments  in  the  world.     We  saw  it  under  fa- 
vorable circumstances,  for  the  proprietors  were  just  completing 
the  apparatus  for  a  steam  firigate,  about  to  be  launched  by  the 
French  government     A  stranger  is  most  struck  by  seeing  iron 
ondei^ing  processes  with  which  he  is  only  familiar  as  connected 
with  wood, — such  as  turning,  planing,  grooving,  &c.     An  iron 
shaving,  more  than  a  yard  in  length,  turned  off  as  smooth  and 
clear  as  if  it  were  firom  a  piece  of  wood,  was  a  novelty  which 
florprised  most  of  the  visitors.     There  are  more  than  seven  hun- 
dred workmen  emjdoyed  in  this  establishment ;  and  though  the 
labcNT  is  very  severe,  and  would  appear,  from  the  niunber  of  me- 
tallic particles  flying  about,  to  be  very  unwholesome,  we  remarked 
that  several  of  the  operatives  were  very  old  men,  and  that  none 
of  th^a  looked  sickly.    Contrary  to  the  general  opinion,  we  were 
aasuied  that  no  difference  is  observed  between  the  health  of  those 
who  work  in  brass  and  those  who  wwk  in  iron.     This  is  a  grati- 
fying circumstance,  because  brass  and  copper  are  daily  coming 
more  into  use  in  the  manufacture  of  marine  steam-engines,  be- 
ing less  injured  by  sea  water  than  iron.     The  cannon-foundry 
was  in  more  active  operaticm  than  we  should  have  expected  in 
'^ these  piping  times  of  peace;"  but  we  were  informed  that  a 
lai^  supply  of  artillery  had  been  recently  supplied  to  the  Dutch 
gOTeinment.     Bury  &  Brancker's  Foundry  is  the  great  manufac- 
tory for  locomotive  engines.   It  aj^peared  to  be  more  economical  of 
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its  power  than  Fawcett's,  and  more  ingenious  in  its  contrivances 
and  adaptations,  though  the  works  are  not  on  so  lai^e  a  scalej 
With  these  we  may  mention  Logan's  chain-cable  manufactory. 
In  this,  the  most  remarkable  thing  is,  the  apparent  simpUcity  of 
the  contrivances.  Iron  bars,  heated,  are  twisted  into  links  over 
double  cylinders,  and  each  link,  as  formed,  is  cut  off  by  powerful 
shears.  A  bar  crosses  the  middle  of  every  link ;  this  is  formed 
of  cast  metal,  and  is  inserted  cold,  when  the  Unk  is  welded  into 
the  chain.  A  slight  blow  is  sufficient  to  secure  the  bar,  for  the 
link  contracts  as  it  cools  down  from  welding  heat.  Each  chain, 
when  finished,  is  subjected  to  a  severe  trial ;  the  chain  is  ex- 
posed, by  means  of  a  lever  working  on  a  centre,  to  a  strain  of 
more  than  twenty  tons.  Repeated  fractures  occur ;  and  it  is/  not 
mitil  this  test  has  been  several  times  applied,  that  the  chain  is 
marked  as  perfect. 

Without  the  town,  the  botanist  finds  a  rich  treat  in  Mr.  R.  Har- 
rison's collection  of  Orchideous  and  Parasitic  plants  at  Aigburth ; 
and  the  geologist  will  visit  Leasowe's  Castle  (an  inn)  for  the  sake 
of  the  remains  of  its  submarine  forest.  This  lies  near  the  mouth 
of  the  Mersey,  on  the  Cheshire  side.  It  appears  like  a  peat-bog, 
over  which  sand  had  been  Ughtly  sprinkled.  We  found  several 
specimens  of  trees  nearly  perfect  j  and  it  was  easy  to  determine 
their  species,  fjx)m  the  distinctness  with  which  the  form  of  the 
leaf  is  preserved  in  the  peat.  Within  the  house  is  to  be  seen  the 
carved  roof  of  the  old  star-chamber,  which  was  brought  from 
Westminster  Hall.  Nor  must  we  forget  to  mention,  as  among 
the  objects  best  worth  seeing  in  the  neighborhood,  Mr.  Blundell's 
Statue  Gallery  at  Ince. 

Treasures  of  Knmjosley^  the  seat  of  the  Earl  of  Derby, — ^The 
whole  of  the  extensive  premises  were  thrown  open  to  the  inspec- 
tion of  the  visitors.  In  the  galleries  and  rooms  of  the  mansion 
.were  a  fine  collection  of  pictures;  but,  as  our  time  was  limited, 
we  could  not  examine  them  with  the  attention  they  deserved. 
The  extensive  aviary  contains  many  fine  and  rare  birds  and  beasts. 
Some  of  these  animals  are  permitted  to  range  the  grounds  of  the 
aviary  unconfined,  being  covered  in  by  wire-work,  extending 
over  many  rods  of  ground.  Among  the  Raptores  we  observed 
several  fine  vultures ;  among  which  were  two  species  of  Percnop* 
terus ;  also  the  VuUur  Angolensis  of  authors,  and  all  the  British 
eagles.     Qf  the  smaller  birds,  the  Insessores, — a  species  of  Lam* 
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piDtomis,  (never  before  seen  alive  in  this  country,)— a  group  pe^ 
culiar  to  Africa,  excited,  by  its  brilliant  coloring,  elegant  shape, 
and  peculiar  eye,  the  attention  of  all  who  saw  it.     The  large  eye 
is  periiaps  the  most  striking  part  of  the  bird,  having  a  deep  yellow 
iris  surrounding  a  small  and  apparently  black  pupil,  which  con- 
trasted remarkably  with  its  dark  purple  plumage.     There  were 
many  other  rare  and  beautiful  species  in  this  order,  especially  one 
of  the  genus  Euplectes.    Of  the  Scansores  there  were  several  fine 
specimens ;  as  Nyniphicus  NovcB-Hollandice,  the  Psittacus  No- 
v^^HoUandicB  of  Latreille,  the  Paleomis  Barahaiidife^  the  Plor 
tycercus  Stanleyiij  (named  after  the  noble  Ikirl,)  the  Platycercus 
Sauerii;  also  a  Uving  specimen  of  the  red-billed  Toucan,  Ram- 
phasios  Erythrorhyncus,     Amongst  the  Rasores  were  some  red 
grouse — specimens  of  the  Sand  and  Blackcock — which  had  been 
bred  in  the  cage— a  very  rare  circumstance.     There  were  also  a 
great  variety  of  pigeons,  and  galUnaceous  birds.     Amongst  the 
former  was  the  beautiful  and  interesting  passenger-pigeon,  in  great 
numbers,  leading  to  the  hope  that  it  may  soon  become  naturalized 
in  this  country.     Of  the  Cursorial  birds  there  were  several  fine 
specimens.    Amongst  the  Grallatores,  the  Stanley  crane  (Anthro- 
poides  Stanleyanus)  formed  a  striking  object.     It  is  a  native  of 
Africa,  and  has  lately  been  brought  into  this  comitry.     Of  the 
Natatores  there  were  also  numerous  species.    Two  very  fine  peU- 
cans  were  in  close  confinement,  on  account  of  the  ravages  they 
committed  on  the  young  of  their  colleagues,  the  Anatidse,  &c. 
Amongst  the  animals  were  several  valuable  species  of  deer  and 
antelope ;    also  various  Marsupiata  from  Australia.      The  noble 
E^l  accompanied  the  party  around  the  aviary,  and  seemed  to 
take  great  interest  in  his  extensive  collections. 

The  ScUt  Mines  at  Northwich  also  attracted  a  good  deal  of 
attention,  and  a  party  of  about  eighty  set  off  on  Saturday  morn- 
ing to  visit  them.  According  to  previous  arrangement,  the  gen- 
tlemen who  were  furnished  by  the  President  of  the  Geological 
Section  with  the  necessary  tickets,  assembled  at  the  railway  sta- 
tion at  a  quarter  before  eight  o'clock,  but,  owing  to  some  misman- 
agement, the  train  appropriated  to  the  party  did  not  start  until 
within  a  quarter  of  nine.  A  little  after  ten,  the  train,  after  a  run 
of  thirty  miles,  came  to  a  stop,  and  the  rest  of  the  journey,  a  dis- 
tance of  about  four  miles,  was  accomplished  in  vehicles  which 
were  in  waiting  for  the  party.     On  their  arrival  at  the  works, 


Digitized  by  VjOOQIC 


66       British  Ajssodatimi  for  the  Advancement  qf  Science* 

they  were  conveyed,  in  succession,  to  the  bottom  of  the  mine  in 
a  basket  lowered  by  means  of  a  windlass,  four  descending  to- 
gether, and  then  conducted  through  the  various  parts  of  the  ex- 
cavation.    There  are  two  beds  of  the  rock-salt,  the  lower  one 
being  exclusively  worked,  owing  to  its  superior  quality.     The 
floor  of  the  mine  is  336  feet  below  the  surface,  and  the  portion 
of  the  saline  mass  removed  is  about  40  feet  in  height  and  extends 
over  an  area  of  30  statute  acres.     A  great  number  of  successive 
strata  of  clay,  more  or  less  indurated,  occur  between  the  upper 
stratmn  of  salt  and  the  surface,  and  the  two  saline  deposits  are 
separated  by  analogous  formations,  the  portions  of  those  next  the 
salt  being  intersected  with  little  veins  of  the  Sal  gem,  exhibiting 
a  beautiful  scarlet  color,  no  doubt  due  to  the  presence  of  a  «mall 
quantity  of  sesqui-chloride  of  iron.     After  having  traversed  the 
whole  of  the  excavation,  which  was  Ut  up  in  a  most  magni^cent 
manner — several  thousand  candles  having  been  employed  for  the 
purpose — the  visitors  were  regaled  within  this  subterranean  palace 
with  a  very  elegant  dejeune.     We  have  seldom  seen  a  company 
sit  down  in  higher  spirits,  of  to  a  better  entertainment ;  and  it  is 
'  scarcely  necessary  to  say,  that  when  the  health  of  the  propri- 
etors— ^particularly  of  Mr.  Worthington,  who  had  conducted  the 
party  from  Liverpool,  and  also  through  the  mine,  was  given,  it 
was  drunk  with  the  utmost  enthusiasm.     The  entertainment 
being  concluded,  some  fireworks  were  exhibited,  which  lighting 
up  the  excavation  with  various  shades  of  colors,  produced  effects 
which  it  is  no  exaggeration  to  describe  as  at  once  grand  and  ter- 
rific.    "  God  save  the  Queen,"  and,  at  the  suggestion  of  Mr.  Por- 
ter, a  psalm,  having  been  sung  immediately  beneath  the  shaft,  the 
whole  party  ascended,  and  returning  by  the  same  method  of  coa- 
veyance,  reached  the  railroad  station  in  Lime  Street  at  five  o'clock. 
While  the  party  was  below.  Dr.  Crook  took  occasion  to  make  some 
geological  remarks  appUcable  to  saliferous  deposits,  and  drew  at- 
tention to  a  peculiar  appearance  in  several  parts  of  the  roof  of 
the  mine,  from  which  he  concluded  that  the  salt  originally  sdi- 
dified  in  globular  masses,  the  crystaUization  proceeding  from  a 
centre.     The  temperature  of  the  mine,  which  we  should  conjec- 
ture to  be  about  48^,  was  understood  to  be  very  equable  through- 
out the  whole  year, — and  not  a  particle  of  moisture  was  any 
where  to  be  seen. 
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Abt.  n.'^-^Memoir  tipon  the  Temperature  of  the  soUd  parts  of 
the  Ghbey  of  the  Atmosphere^  and  of  those  regums  of  spcLce 
traversed  by  the  Earth;  by  M.  Poisson.  Communicated  to 
the  Academy  of  Sciences,  of  Paris,  at  the  Session  of  that  body, 
held  on  the  30th  of  January,  1837. 

TVuiilated  from  the  Froneh,  for  thU  Joamal,  by  R.  W.  Haskuis,*  of  Buffalo,  N.  Y. 

I  PB0P08E  to  offer,  in  this  memoir,  an  epitome  of  the  principal 
results  which  are  found  in  my  wotk,  entitled  "  Thiorie  math^ 
maiique  de  la  Chaleur  f^  (1)  ^^  ^<1  thereto  some  new  remarks, 
and  to  recapitulate  the  principles  upon  which  these  results  are 
founded. 

Near  the  surface  of  the  globe  the  temperature,  at  every  point, 
varies  with  the  different  hours  of  the  day,  and  with  the  different 
days  of  the  year.  In  considering  these  variations,  Fourier,  sup- 
posing the  temperature  of  the  surface  given,  has  confined  himself 
to  deduce  from  this  the  temperature  of  a  given  depth ;  thus  leav- 
ing imknown  the  relations  that  diould  exist  between  the  exteriour 
and  interiour  temperatures.  To  determine  these  relations  Laplace 
has  assumed,  for  the  exteriour  temperature,  that  which  is  indi- 
cated by  a  thermometer  exposed  to  the  air,  in  the  shade,  and 
which  depends,  in  an  unknown  manner,  upon  the  heat  of  the  air 
in  contact  with  the  instrument,  upon  the  radiant  heat  of  the  sun, 
and  upon  that  of  the  atmosphere.     I  have  exhibited  this  problem 

•  To  Prof.  Sillimah. — Dear  Sir :  In  the  number  of  your  Journal  for  April 
last,  yoo  gKte  a  translation  of  one  of  Baron  Fourier's  papers  upon  the  temperatnre 
of  the  Terrestrial  Globe  and  the  Planetary  Spaces.  A  view  of  this  subject,  differ- 
ent from  Fourier's,  has  recently  been  taken  by  S.  D.  Foisson,  in  his  treatise  upon 
Heat ;  and  of  which  work  the  author  has  given  a  condensed  outline  in  a  paper 
that  appears  in  Comptes  Rendus  hcbdomadairtM  dts  Stances  de  VAcadimie  det 
SeUmees,  No.  for  30th  of  January  last 

Of  the  merits  of  either  of  these  theories  I  assume  not  to  jadge ;  but  as  it  seems 
highly  probable  that  those  who  take  an  interest  in  these  investigations  would  be 
pleased  to  see  something  of  M.  Poisson's  views,  I  send,  herewith,  a  translation  of 
a  part  of  the  article  in  question.  I  hare  given  but  a  part,  as  the  paper  is  long,  and 
mch  of  it  is  devoted  to  mathematical  demonstration,  which  I  suppose  would 
hardly  interest  the  general  reader,  while  those  who  wish  such  demonstration  will, 
of  course,  seek  it  at  length,  in  the  author's  work,  referred  to. 

Respectfully  yours, 

Buffalo,  Nov.  3, 1837.  R-  W.  Uaskivs. 

(1)  4to.  Paris,  Bachelier,  1835. 
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under  another  point  of  view,  more  in  eonformity  with  the  nature 
of  the  question ;  and  I  have  proposed  to  determine  the  tempem- 
ture  of  the  earth,  at  a  given  depth,  and  upon  a  given  vertical 
hue,  from  the  quantity  of  solar  heat  which  traverses  the  surface 
at  each  instant.  In  any  given  place  upon  this  surface,  the  quaur 
tity  of  heat  varies,  during  the  day,  and  the  year,  with  that  of  the 
elevation  of  the  sun  above  the  horizon,  and  with  the  declination. 
I  have  considered  it  as  a  function  disconnected  from  time,  nothing 
while  the  sun  is  below  the  horizon,  and  expressed  at  all  other 
epochs,  by  means  of  the  horary  angle  and  the  longitude  of  the 
sun ;  and  by  known  formulas  I  have  transformed  this  function 
into  a  series  of  sines  and  cosines  of  the  multiples  of  these  two 
angles ;  and  by  means  of  the  formulas  of  my  preceding  memoirs, 
I  have  subsequently  determined,  for  each  term  of  this  series,  the 
temperature  of  any  depth  whatever — ^which  is  a  complete  solu- 
tion of  the  problem. 

Of  this  temperature  there  are  series  of  diurnal  inequalities,  of 
which  the  periods  are  of  one  entire  day  or  a  sub-multiple  of  a 
day ;  and  annual  inequalities  of  which  the  periodick  times  em- 
brace a  year  or  a  sub-multiple  of  a  year.  Upon  each  vertical,  the 
maximum  of  each  of  these  inequalities  is  propagated  uniformly 
downward,  with  a  velocity  dependent  solely  upon  the  nature  of 
the  soil ;  so  that  the  interval  comprised  between  the  epochs  of 
this  maximum,  for  two  points  separated  by  a  given  distance,  is 
the  same,  and  proportional  to  this  distance,  in  all  places  of  the 
globe  where  the  soil  is  of  the  same  nature.  At  the  surface,  the 
interval  which  separates  the  maximMm  of  one  of  these  inequali- 
ties from  that  of  the  correspondent  inequality  of  the  solar  heat,  is 
invariable,  with  regard  to  geographical  position ;  but  it  depends, 
at  all  times,  upon  the  nature  of  the  soil  and  the  condition  of  the 
surface.  It  is  the  same  with  regard  to  the  relation  between  these 
two  maxima,  of  which  the  first  is  always  less  than  the  seccmd ; 
but  the  length  of  each  vertical,  the  maximum  of  each  inequality 
of  temperature  decreases  in  geometrical  progression  when  the 
depths  increase  by  equal  differences ;  and  the  relation  of  this  pro- 
gression depends  only  upon  the  nature  of  the  soil.  If  we  exam- 
ine, upon  the  same  vertical,  the  inequalities  of  temperature,  of 
which  the  periods  are  different,  their  expression  will  show  that 
those  which  have  the  shortest  periods  are  propagated  with  the 
greatest  rapidity,  and  that  they  decrease,  also,  the  most  rapidly. 


Digitized  by  VjOOQIC 


and  of  the  Planetary  l^paces.  69* 

In  general,  the  diurnal  inequalities  are  insensible,  at  the  depth  of 
one  metie,  (2)  and  the  annual  inequalities  disappear  at  the  dis- 
tance of  twenty  metres  £rom  the  sur&ce ;  while  at  about  one 
third  that  distance  this  is  reduced  to  an  inequality  of  which  the 
period  embraces  the  entire  year.    At  the  depth  of  six  or  eight 
metres  the  temperature  offers,  then,  but  one  marimum  and  one 
fmninmim  during  the  year  ,*  which  have  an  interval  of  six  months 
between  them,  corresponding  to  the  epochs  of  greatest  and  least 
solar  heat     Beyond  a  depth  of  about  twenty  metres  the  temper^ 
atoie  no  longer  varies  with  the  seasons  ,*  or,  at  least,  it  can  only 
experience  secular  variations  which  have  not  yet  been  observed. 
Upon  each  vertical  the  inequalities  of  temperature,  both  daily 
and  annual,  are  acccnnpanied  by  an  ascendant  or  descendant  flux 
of  heat,  the  quantity  and  direction  of  which  varies  with  the  time 
and  the  depth.    The  extent  of  these  inequaUties  and  of  this  flux 
of  heat  is  not  the  same,  in  all  latitudes ;  at  the  equator,  for  ex* 
ample,  the  annual  inequaUties  mostly  disappear,  and  consequently 
the  temperature  should  there  be  very  nearly  constant,  at  a  much 
less  depth  than  at  any  other  place. 

Near  die  surface  of  the  earth  the  mean  temperature  due  to  the 
Bciar  heat  varies  with  the  obUquity  of  the  ecUptick,  which  enters 
into  the  function  I  have  designated  by  QL  This  secular  inequal- 
ity, like  those  which  are  daily  and  annual,  is  attended  with  a  va- 
riation in  the  direction  of  depth,  which  we  are  not  able  to  deter* 
mine  with  accuracy,  in  defaoilt  of  knowing  the  expression  of  the 
obliquity  of  the  ecUptick,  in  the  function  of  time ;  but  the  data 
we  have  of  the  extreme  slowness  of  the  displacement  of  the 
ecUptick,  and  of  the  minuteness  of  this  displacement  sufllce  to 
show  that  the  variations  of  terrestrial  temperature,  arising  from 
this  cause,  are  very  feeble,  and  can  therefore  but  slightly  influ* 
ence  the  observed  increase  of  temperature,  at  augmented  depths. 
Fourier,  and  afterwards  Laplace,  attributed  this  {dienomenon  to 
the  original  heat  which  the  earth  has  still  preserved,  and  which 
they  suppose  to  increase  constantly,  fix)m  the  surface  to  the  cen- 
tre of  the  globe ;  so  that,  while  at  the  centre  there  is  a  temperar 
ture  excessively  elevated,  yet  near  the  surface  the  heat,  from  this 
cause,  is  scarcely  perceptible :   that  in  virtue  of  this  primitive 


(2)  Th«  m^tre  w  =3.8808999  EngHah  ftet. 
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heat,  the  temperature,  at  this  time,  is  more  than  2000  degrees,  (3) 
at  a  distance  from  the  surface  not  exceeding  the  one  hundredth 
of  the  earth's  radius ;  while  at  the  centre  of  our  globe  this  tem- 
perature surpasses  200,000  degrees,  estimating  it  aec(»rding  to  the 
ordinary  formulas  which  relate  to  soUd,  homogeneous  bodies.  (4) 
But,  although  this  explanation  has  been  generally  adopted,  I  have 
shown,  in  my  work,  the  difficulties  which  it  presents,  and  which, 
it  appears  to  me,  render  it  inadmissible.  I  beUeve  I  have  there 
shown  in  what  manner  the  earth  must  have  long  since  lost  all 
heat  which  it  may  primitively  have  had ;  and  subsequent  reflec- 
tion having  confirmed  me  in  this  opinion,  I  shall  paresent  it  h^re 
with  more  precision  and  assurance  than  at  first. 

The  almost  spherical  form  of  the  earth  and  planets,  and  their 
depression  at  the  poles  of  rotation,  leave  no  room  to  doubt  that 
these  bodies  were  originally  in  a  fluid  state.  In  the  problem 
having  for  its  object  the  determination  of  the  figure  of  these 
bodies,  geometricians  consider  them,  in  fact,  as  Uquid  masses, 
con^sed  of  layers,  each  having  the  same  density  throughout  all 
its  extent ;  and  the  whole  revolving  roimd  the  same  axis,  of  con- 
stant direction,  with  a  known  and  constant  velocity.  The  den- 
sity decreases,  firom  one  layer  to  another,  in  receding  firom  the 
centre  towards  the  sur&ce,  either  because  these  heterogeneous 
layers  have  distinct  densities,  and  are  regarded  as  incompres- 
sible, and  that  the  most  dense  have  sunk  towards  the  centre 
for  the  stability  of  the  system ;  or  rather  because,  according  to 
the  opinion  of  D.  BemouilU,  subsequently  revived  by  Thomas 
Young,  all  these  layers  were  formed  of  one  hc«nogeneous  Uquid, 
susceptible  of  a  certain  degree  of  compression,  and  of  which  the 
density  consequently  increases,  in  approaching  the  centre,  by 
reason  of  the  pressure,  also  increasing,  which  the  Uquid  exercises 
upon  itself.    In  either  case  they  suppose  the  entire  mass  of  Uquid, 

(3)  Centigrade  division  is  that  employed  by  the  author,  throughoat  his  work. 

(4)  At  page  428  of  the  author's  ThiarU  MathimaUftu  d§  la  CkmLewr^  ha  has  iJm 
following  passage  : 

*^  At  the  centre,  and  throughout  the  greater  part  of  its  mass,  the  materials  of 
which  the  earth  is  composed  would  then  be  in  a  state  of  incandescent  gas ;  yet  ao 
condensed  that  their  mean  density  would  surpass,  ^y%  times,  that  of  water.  To 
contain  these,  at  such  a  degree  of  condensation  and  of  heat,  an  extraordinary  force 
would  be  necessary,  of  which  we  can  form  little  idea;  and  we  may  doubt  if  the 
solidified  layers  of  the  globe  would  have  thickness  and  oohatton  aofficieat  to  i 
the  dilating  power  of  these  interiour,  fluid  layers/' 
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after  nmneioiis  oscillatioiis,  airired  at  a  permanent  figure,  which 

WW  detecmined  in  this  state  of  fluidity,  and  that  the  liquid  sub- 

aeqaently  preserved  this  figure  while  passing  to  a  solid  state. 

The  solutioa  of  this  problem  of  hydrostaticks  requires  only  a 

knowledge  of  the  temperature  of  the  hquid ;  but  now,  if  we  sup- 

pooe  thai  this  heat  was  very  great,  and  much  superiour  to  the 

temperatnre  of  the  regions  of  space  surrounding  the  planet,  we 

see  not  what  exteriour  pressure  there  could  have  been  which  pre- 

Tented  the  liquid  firom  dilating  itself  to  a  state  of  vapour,  instead 

of  psaring  fieom  a  liquid  to  a  solid  state :  and  if  it  was  possible 

that  the  layers  near  the  surfece  had  commenced,  Uirough  conden* 

sation,  to  assume  the  solid  state,  before  the  interiour  layers  had 

lost  their  primitive  heat,  we  can  no  more  cleariy  understand  how 

these  last)  by  their  tendency  to  dilation,  of  which  we  understand 

Ibe  power,  Aonld  not  burst  the  solid,  exteriour  envelope  as  often 

ssfonDoed.    It  is&rther  to  be  observed  that  this  high  temperature 

of  oar  planet,  in  the  liquid  state,  is  a  gratuitous  assumption  of 

whidi  it  would  be  difficult  to  find  an  ez^danation.  (5)    It  is  true 

that  when  a  body  is  at  first  a  liquid,  more  or  less  oHupressible,  of 

which  die  layers  would  augment  in  density,  in  going  ftoai  the 

smfince  to  die  centre,  and  terminate  by  passing  to  a  solid  state, 

hy  reason  of  the  pressure  fsaaa  without,  this  condensaticm  and 

this  change  <^  condition  would  develope  a  great  quantity  of  heat ; 

bat  it  is  necessary  to  observe  that  in  this  view  of  the  subject  the 

solidificatioa  would  probably  commence  at  the  centre  of  the  mass : 

die  nncleus,  thus  solidified,  would  become  a  focus  of  heat,  which 

woold  raise  the  tonperature  of  the  immediately  surroimding  Iscyer, 

still  in  a  liquid  state ;  this  layer,  thus  heated,  and  its  density  di- 

miniriied,  would  be  elevated,  and  its  {dace  supplied  by  a  new 

layer  which,  in  passing  to  the  solid  state,  would  radiate  heat  in 

like  manner,  and  so  in  succession,  until  the  entire  mass  rfiould 

have  become  a  sohd.    In  this  manner  the  solid  nucleus,  gradually 

snpnenting,  would  cmnmunicate,  to  the  parts  still  liquid,  the 

qoantities  of  heat  successively  disengaged  firom  newly  solidified 


(^  8om«  iBtorMtifig  renarki  npon  central  heat  occur  in  Lyeirs  Geology,  Amer- 
ican edition,  1837,  vol.  1,  p.  452,  and  onward.  The  last  English  edition,  of  which 
thia  OM  b  a  copy,  waa  published  during  the  preaent  year ;  yet  it  is  probable  the 
Mtbor  had  not  smq  M .  Poiaaon's  Theory  of  Heat,  aa  he  quotes  both  Fourier  and 
Cof^iar,  tad  «ontroi?affli  tMr  thaecy ,  hat  wUbout  naatktt  of  Poiaaon. 
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layers,  while,  by  reason  of  the  mobility  of  the  liquid  particles, 
these  quantities  of  heat  would  be  carried  to  the  surface,  where 
the  whole  would  be  dissipated,  by  radiation,  through  the  sur- 
rounding space.  While  thus  passing  to  a  sdid  state,  the  liquid 
mass  would  lose  all  the  heat  developed  by  this  change.  But 
this  may  be  better  understood  in  ascending  to  the  probable  cause 
of  the  primitive  fluidity  of  the  planets. 

This  we  may  illustrate  by  reasoning  on  the  known  hypothesis 
of  Laplace,  upon  the  origin  of  these  bodies,  namely,  that  they  are 
portions  of  the  sun's  atmosphere,  which  it  has  successively  aban- 
doned, in  concentrating  itself  around  t^iat  body.  The  earth  was, 
then,  primitively,  an  aeriform  mass,  of  very  great  volume,  rela- 
tively to  what  it  now  is,  and  formed  of  the  different  materials, 
soUds  and  fluids,  of  which  it  is  now  composed,  which  were  then 
in  a  state  of  vapour,  that  is  of  an  aeriform  fluid,  of  which  the 
density  could  not  surpass  a  given  maximum,  proportional  to  its 
degree  of  heat,  and  wiiich  would  become  Hquid  or  solid  accord- 
ing to  the  augmentation  of  the  pressure  it  experienced,  without 
changing  its  temperature.  That  of  the  earth  would  depend, 
then,  upon  the  point  it  should  occupy  in  space,  and  upon  its  dis- 
tance from  the  sun ;  and  might  be  more  or  less  elevated.  But 
independently  of  the  attractions  and  repulsi<»is  which  take  place 
only  among  particles  near  each  other,  and  which  produce  the  elas- 
tick  force  of  aeriform  fluids,  equal  and  contrary  to  the  pressure 
they  sustain,  the  particles  of  the  earth  were  also  subject  to  their 
mutual  attraction,  in  the  inverse  ratio  of  the  squares  of  their  dis- 
tances ;  and  from  this  force  there  resulted,  upon  all  the  layers  of 
the  fluid  mass,  a  pressure,  nothing  at  its  surface,  increasing  from 
the  surface  to  the  centre,  and  which,  at  the  centre  itself,  becomes 
exceedingly  great,  surpassing  100,000  times,  the  weight  of  the 
present  atmosphere.  It  is  this  increasing  pressure,  and  not  an  ex- 
teriour  temperature  much  lower  than  that  of  the  fluid,  which  has 
successively  reduced  all  the  layers  to  a  solid  state,  conmiencing 
with  those  at  the  centre,  and  continuing  from  one  to  another, 
until  nothing  remained  except  the  matter  composing  the  oceans 
and  the  atmosf^ere  of  the  {nresent  day.  But  this  reduction  has 
not  been  instantaneous ;  for  a  certain  period  of  time  was  neces- 
sary for  each  layer  to  approach  the  centre,  towards  which  it  was 
urged,  by  the  pressure  it  experienced,  and  which  was  the  exci- 
ting cause  of  this  movement.    Now  we  may  readily  infer,  when 
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vre  call  to  mind  die  almost  infinite  velocity  of  radiation,  that 
time  enough  has  elapsed  for  the  different  layers  of  the  earth,  in 
passing  to  a  solid  state,  to  have  lost  all  the  heat  developed  during 
their  change,  and  which  escaped,  by  radiation,  through  the  supe* 
riour  layers,  still  in  a  state  of  vapour ;  so  that  long  prior  to  the 
present  period,  the  last  trace  of  this  heat,  however  great  it  may 
have  been,  had  disappeared.    An  effect  similar  to  that  we  are 
now  considering  would  result,  for  example,  if  we  produce  a  hori- 
zontal cylinder,  of  great  length,  closed  at  the  ends,  and  filled 
with  steam  at  the  temperature  of  the  exteriour,  and  at  the  maxi- 
mutn  of  density.     In  this  position  of  the  cylinder,  the  weight  of 
the  fluid  would  exercise  no  influence,  and  the  pressure  would  be 
the  same  throughout  the  mass ;  but  if  we  place  this  cylinder  in  a 
vertical  position,  the  weight  of  the  various  layers  of  the  fluid 
would  produce  a  pressure,  increasing  in  the  direction  of  gravity, 
that  of  each  being  added  to  the  preceding ;  and  in  this  manner 
the  several  layers  would  become  condensed  to  a  liquid,  in  regu- 
lar succession.     The  movement  of  each  layer,  during  its  descenti 
it  would  be  difficult  to  determine,  but,  the  time  of  its  duration 
would  certainly  be  sufficient  for  the  latent  heat  of  the  liquefied 
vapour  to  escape,  by  radiation,  if  we  suppose  the  sides  of  the  cyl- 
inder, or  even  only  its  top  to  oppose  no  obstacle  to  radiation,  or 
to  be  permeable  to  radiant  heat ;  and  in  this  manner  the  water 
of  which  the  vapour  had  been  composed  would  not  become 
heated^  but  would  preserve  the  temperature  of  the  exteriour. 

In  discardiog,  then,  the  opinion  that  the  observed  increase  of 
temperature  of  the  earth,  with  the  increase  of  deptti  from  its 
surfoce,  is  attributable  to  the  original  heat  our  globe  may  have 
had,  I  have  proposed  another  explanation  of  this  phenomenoui 
founded  upon  a  cause  of  which  the  existence  is  certain,  and 
which  may  certainly  |»roduce  an  effect  similar  to  that  which  we 
observe.  This  cause  is  the  inequality  of  heat  in  the  regions  of 
space  traversed  by  the  earth,  in  its  movement  thereiu,  with  the 
sunandall  the  planetary  system.  (6)  The  temperature  of  any  giv- 
en point  of  space,  or  that  which  would  be  indicated  by  a  thermo- 
meter placed  at  that  point,  is  produced  by  the  radiant  heat  from 
the  stars,  which  traverses  space  in  all  possible  directions.  These 
stars  form,  aroimd  each  point  of  space,  an  immense  circumfer- 

(6)  Has  such  a  moyement  been  recognized  ? 
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ence,  closed  on  every  side ;  since,  from  such  point,  in  any  direc- 
tion, whatever,  if  a  right  line  be  |»roduced,  of  indefinite  extent, 
it  will  terminate  by  encomitering  a  star,  either  visiUe  or  invis- 
ible. Now,  whatever  may  be  its  form  and  its  dimensions,  if  this 
enclosure  had,  throughout,  the  same  temperature,  that  of  all  space 
would  be  the  same ;  but  this  is  not  the  case :  the  heat  as  well  as 
the  Ught  of  each  star  is  maintained  by  some  peculiar  cause,  and 
these  incandescent  bodies  tend  not,  therefore,  to  a  uniformity  of 
temperature,  by  the  exchanges  of  radiant  heat  This  admitted, 
it  follows  that  the  temperature  of  space  varies,  one  point  with 
another ;  yet  by  reason  of  the  inmiensity  of  the  stellary  enclo- 
sure, it  is  only  by  comparing  the  temperature  of  points  greatly 
distant  from  each  other  that  this  variation  would  become  percep* 
tible.  In  distances  no  greater  than  that  traversed  by  the  earth, 
in  its  annual  orbit,  the  temperature  of  space  would  be  sensibly 
identical ;  but  in  regions  so  elongated  as  are  parts  of  that  through 
which  the  sun  and  the  planets  are  carried,  in  their  common  move- 
ment, this  would  not  remain  the  same ;  and  the  earth,  in  common 
with  all  the  other  bodies,  would  experience  corresponding  varia- 
tions of  temperature.  Still,  from  the  magnitude  of  its  mass,  it 
may  readily  be  seen  that  in  passing  firom  a  heated  to  a  colder  re- 
gion our  globe  would  not  readily  lose,  in  the  second,  all  the  heat 
it  had  imbibed  in  the  first ;  but,  like  a  body  of  considerable  vol- 
ume that  we  might  transport  from  the  equator  to  our  climate,  so 
the  earth,  on  arriving  in  a  more  firigid  region,  would  present,  as 
we  see  the  earth  really  does,  a  temperature  increasing  fix>m  the 
surface  towards  the  centre.  The  opposite  would  take  {dace  when 
the  earth,  by  continuation  of  its  movement  in  space,  idiall  pass 
from  a  cold  region  to  one  of  a  temperature  more  elevated. 

Both  the  extent  and  the  periods  of  these  variations  are  unknown 
to  us ;  but,  like  all  the  inequalities  of  long  periods,  like  those,  for 
instance,  arising  from  the  secular  displacement  of  the  echptick, 
if  they  were  sensible,  these  variations  will  extend  themselves  to 
very  great  depths,  although  not  to  the  centre  of  the  earth ;  nor, 
perhaps,  to  a  distance  from  the  surface  which  will  bear  any  con- 
siderable proportion  to  the  radius  of  our  globe :  still,  the  increase 
or  decrease  of  temperature,  in  a  vertical  direction,  which  will  ac- 
company them,  will  extend  far  below  the  utmost  depths  accessi- 
ble to  us ;  where  they  will  attain  their  maxinmm,  and  beyond 
such  point  will  disappear.     We  may  assume,  upon  the  inequali- 


Digitized  by  VjOOQIC 


and  of  the  Planetary  Spaces.  65 

ties  of  temperature  of  the  regions  of  space  traversed  by  the  earth, 
an  infinity  of  hypotheses  which  could  serve  but  as  examples  of 
calculations,  pnoper  only  to  show  how  these  inequalities  should 
influence  the  temperature  of  the  surface  of  the  globe  ;  and  that 
this  influence  may  be  sensible  it  is  only  necessary  that  the  con- 
secutive maxvmutn  and  mdnimum  of  the  heat  of  space  dijBTer 
widely,  and  that  they  be  separated  by  very  long  intervals  of  time. 

According  to  the  example  which  I  have  arbitrarily  chosen  in 
my  work,  the  temperature  of  space,  in  one  million  of  years,  would 
pass  from  +  lOQo  to  —  KKP,  and  return  again  iBrom  -  IWP  to 
+  100^ ;  and  if  we  should  farther  suppose  that  it  is  now  at  its 
fmmVnt/m,  an  increase  of  the  temperature  of  the  earth,  in  a  ver- 
tical direction,  from  the  surface  towards  the  centre,  very  nearly 
equal  to  that  we  observe  would  be  the  result.  This  increase  will 
be  sensibly  uniform,  at  all  accessible  depths :  it  will  vary  beyond ; 
and  at  a  depth  of  about  7000  metres  the  temperature  of  the  globe 
will  attain  its  maximum^  and  surpass,  by  about  107^  that  of  the 
surface :  beyond  this  it  will  dimimsh,  so  that  at  about  60,000  me- 
tres from  the  surface  the  influence  of  the  inequalities  of  the  tem- 
perature of  space  will  have  entirely  disappeared.  In  the  same 
example  the  temperature  of  the  surface  of  the  globe,  5,000  cen- 
turies since,  would  have  surpassed  that  of  the  present  day  little 
less  than  200^,  and  it  will  again  be  the  same  when  another  5,000 
centuries  shall  have  elapsed ;  a  temperature  that  must  have  ren- 
^red,  and  will  again  render  the  earth  unhabitable  to  the  hu- 
man species :  but  500  centuries  before,  and  500  centuries  after 
the  period  in  which  we  live,  the  temperature  of  the  surface  would 
not  exceed,  by  more  than  about  5^,  that  which  we  now  witness. 

Such  is,  in  my  opinion,  the  true  cause  of  the  augmentation  of 
temperature  which  we  experience  upon  each  vertical  line,  from 
the  earth's  surface,  towards  its  centre,  in  proportion  to  the  dis- 
tance from  that  surface.  In  this  theory  the  mean  temperature  of 
the  superficies  varies  with  extreme  lentitude,  but  incomparably 
less  than  the  portion  of  temperature  which  might  be  due  to  prim- 
itive heat,  if  fliat  was  still  sensible.  Parthermore,  this  variation 
18  altemarive,  and  thus  is  able  to  concm  to  the  explanation  of  the 
revolution  to  which  the  exteriour  layers  of  the  globe  have  been 
subject ;  while,  on  the  contrary,  such  portion  of  the  temperature 
as  might  be  due  to  the  other  cause  diminishes  constantly,  and 
this  without  alternation.    If  the  increased  temperature  observed 
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in  a  vertical  direction  should  really  be  due  to  the  original  heat  of 
the  gbbe,  it  would  follow  that,  at  the  present  epoch,  this  -priadr 
tive  heat  would  augment  the  temperature  of  the  surface  itself  by 
a  small  fraction  of  a  degree ;  but,  that  this  small  augmentaticm 
might  reduce  itself,  for  instance,  one  half,  it  would  be  necessary 
that  more  than  a  thousand  millions  of  centuries  elapse ;  and  if 
we  desire  to  retrograde  to  an  epoch  at  which  this  may  have  been 
sufficient  to  produce  the  observed  geological  phenomena,  it  would 
be  necessary  to  ascend  the  stream  of  time  such  an  immense  num- 
ber of  centuries  as  would  alarm  the  most  fearless  imagination, 
whatever  idea  may  otherwise  be  entertained  of  the  antiquity  of 
our  planet. 

There  is  reason  to  believe  that,  of  stellary  heat,  equal  quanti- 
ties are  not  transmitted  to  us  from  all  the  various  regions  of  the 
heavens.  If  we  imagine  a  cone,  extremely  pointed,  which  has 
its  summit  in  some  point  of  the  surface  of  the  earth,  and  which 
is  prolonged  to  the  fixed  stars ;  by  reason  of  the  very  great  dis- 
tance of  the  earth  from  these  stars,  this  cone  would  embrace  an 
inmxense  number  of  them ;  and  it  is  the  mean  of  the  quantities 
of  heat  that  they  thus  emit  which  I  take  for  the  intensity  of  stel- 
lary heat  in  that  direction.  Now  it  is  out  of  all  probctbiUty  that 
this  intensity  would  remain  the  same,  if  we  suppose  this  cone 
moved  roimd  its  summit,  and  pointed,  successively,  in  every  dif- 
ferent direction ;  or  if  we  remove  its  summit,  and  transport  it,  in 
succession,  firom  one  place  to  another  upon  the  earth's  surface : 
still  the  most  delicate  experiments  would  alone  be  able  to  disclose 
to  us  those  parts  of  the  heavens  from  which  the  stellary  radiation 
is  of  the  greatest  or  least  intensity ;  nor  has  observation  hitherto 
aided  us,  in  the  least,  upon  this  subject — one  of  the  most  inter- 
esting of  celestial  physicks.  At  the  different  hours  of  the  day, 
the  total  quantity  of  stellary  heat  which  reaches  any  point  of  the 
earth,  emanates  from  all  the  celestial  bodies  situated  above  the 
horizon  of  such  point,  and  it  may  therefore  vary,  in  any  given 
time,  at  one  place  with  another,  and  cannot  be  the  same,  for  ex- 
ample, at  the  equator  and  at  the  poles.  The  quantity  of  stellary 
heat  which  comes  to  us  in  the  same  interval  of  time  must  also  be 
very  unequal  in  the  two  hemispheres ;  and  this  inequality  is  one 
of  the  possible  causes  of  the  difference  of  the  mean  temperature 
of  the  northern  and  southern  hemispheres. 
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In  relaticm  to  the  physical  constitution  of  the  atmosphere,  the 
laws  of  the  decrease  of  the  quantity  of  vapour,  of  density,  and 
of  temperature,  jxroportioned  to  elevation  above  the  horizon  are 
ii«>t  accurately  known.     The  decrease  of  one  degree  for  172  me- 
tres of  difference  in  vertical  elevation,  as  drawn  firom  the  aeros- 
tatick  experiments  of  M.  (Jay  Lussac  refers  to  the  temperature 
indicated  by  the  thermometer  suspended  in  the  open  air,  but  this 
does  not  disclose  to  us  that  of  the  layers  of  air  themselves,  of 
which  Uie  actual  temperature  determines  the  radiation,  and  per- 
"haps  exercises  an  influence  upon  the  absorbent  power.    All  we 
know,  in  this  repect,  is,  that  the  mean  temperature  of  the  air  in 
contact  with  the  surface  of  the  globe  should  equal  that  of  the 
flur&ce  itself;  and  that,  at  the  superiour  limit  of  the  atmospherei 
the  actual  temperature  of  the  fluid  cannot  surpass  that  of  its  U- 
quefaction  to  such  degree  as  that  the  density  should  be  reduced. 
The  first  condition  results,  as  previously  stated,  from  the  contin- 
ual contact  of  the  inferiour  layer  of  the  atmosphere  with  the 
earth's  surface ;  the  second  is  a  necessary  condition  to  the  equi- 
librium of  the  fluid  mass,  and  independent  of  the  general  equa- 
tion of  this  equilibrium. 

In  fact,  if  we  divide  this  mass  into  concentrick  layers  so  infi- 
nitely thin  that  the  weight  of  each  layer  should  be  insensible,  the 
weight  of  an  interiour  layer  would  suffice,  nevertheless,  to  coim- 
terpoise  the  difference  of  pressure  which  would  be  exercised,  in 
opposite  directions,  upon  these  two  faces,  which  has  for  its  extent 
the  elastick  forces  of  the  two  adjacent  layers ,'  but,  the  most  ele- 
vated layer  experiencing  no  pressure  upon  its  superiour  face,  could 
not,  by  its  weight,  balance  the  pressure  exercised  upon  the  other 
face,  if  this  were  appreciable ;  consequently  the  elastick  force  of 
the  air  should  be  nothing  at  the  limit  of  the  atmosjdiere,  of  which 
the  distance,  fix>m  the  surface  of  the  earth,  is  much  less  than  the 
distance  at  which  its  centrifugal  force  would  destroy  its  gravity. 
Now,  the  elastick  force  caimot  be  reduced  to  zero,  because  it  de- 
creases only  in  the  ratio  of  the  density,  according  to  the  law  of 
Mariotte ;  and  however  reduced,  therefore,  the  density  of  the  air 
may  be,  it  will  retain  an  elastick  force  by  virtue  of  which  it  will 
be  still  fiuther  dilated ;  and  the  atmosphere  thus  dei»rived  of  any 
fixed  limit,  would  extend  through  all  space.  It  cannot  be  ob- 
jected that  the  atmosphere  would  be  maintained  in  place  by  the 
piessme  of  the  ether  upon  its  superiour  surface ;  for  this  ether 
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would  penetrate  into  the  air,  and  its  elastick  force  from  within 
would  equal  that  from  without,  so  that  this  power  would  be  bai-^ 
anced.  It  is,  then,  through  the  agency  of  cold  that  the  superiour 
layers  of  the  atmosphere  are  deprived  of  their  elasticity.  Near  its 
.  superiour  surface  the  temperature  of  the  air  should  be  that  of  the 
liquefaction  of  this  fluid,  and  the  layer  of  liquid  air  should  be  of 
such  thickness  as  that  its  weight  may  equal  the  elastick  force  of 
the  inferiour  air,  upon  which  it  rests.  If  the  molecular  force 
should  disappear  in  this  exteriour  layer,  in  consequence  of  the 
mutual  distance  of  the  molecules,  rendered  very  great  by  the  ex- 
treme rarefaction  of  the  fluid,  this  layer  could  not  support  itself 
upon  that  immediately  beneath ;  the  gravity  of  its  molecules  to- 
wards the  earth  could  not  be  destroyed  except  we  sui^x)se  a  velo- 
city of  rotation  and  a  centrifugal  force  communicated  to  them 
greater  than  to  those  of  this  other  layer ;  and  this  experiencing  no 
exteriour  pressure,  should  be  considered  the  extreme  layer  of  the 
atmosphere,  which  can  only  lose  its  elasticity  by  liquefacti<m. 

We  know  not,  accurately,  the  temperature  necessary  to  a  lique- 
faction of  atmospherick  air,  at  its  ordinary  density,  and  still  less  in 
the  rarefied  state  of  its  superiour  layers ;  but  there  can  be  no  doubt 
that  it  is  extremely  low,  and  perhaps  still  more  so  in  a  case  of  feeble 
density.  This  temperature,  which  is  indispensable  to  a  definite 
termination  of  the  atmosphere,  is,  it  appears  to  me,  the  true  cause 
of  the  excessive  cold  of  its  superiour  part,  •and  of  the  decrease  of 
the  heat  of  its  successive  layers,  in  px)portion  as  we  ascend  firom 
the  surface  of  the  earth.  This  phenomenon,  then,  would  still 
take  place  if  the  atmosphere  were  perfectly  in  repose  ;  it  is  not 
therefore  owing,  as  has  been  sometimes  supposed,  to  an  ascen- 
sional  movement  of  the  air,  in  which  this  fluid  is  dilated  by  the 
diminution  of  pressure,  and  becomes  cooled  in  consequence. 
Those  who  have  given  this  explanation  have  not  observed  that 
this  upward  movement  is  accompanied  by  another,  in  the  contrary 
direction,  and  that  in  this  double  movement  the  masses  of  air 
mingle  together,  and  traverse  each  other,  mutually,  so  that  it  would 
be  difficult  to  decide  whether  the  final  result  should  be  an  aug- 
mentation or  a  diminution  of  the  density  and  the  mean  tempera- 
ture of  the  whole.  But  we  must  not  lose  sight  of  the  fact  that 
this  extremely  low  temperature  of  the  superiour  layer  of  the  at- 
mosphere is  that  of  the  air  itself,  and  not  that  which  would  be 
indicated  by  a  thermometer  placed  therein.    This  might  be  much 
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more  elerated ;  it  would  arise  from  the  contact  of  the  air,  and 
^om  the  radiant  heat  of  the  stars,  sun,  earth  and  atmosphere ;  but 
the  first  of  these  could  have  little  influence,  from  the  extreme 
tenuity  of  the  fluid ;  so  that  the  mean  temperature  indicated  by 
the  thermometer  would  differ  very  little  from  that  which  it  would 
indicate  if  it  were  removed  from  the  atmosphere  and  placed  a 
Aoii  distance  above  it 

*  #  #  *  *  *  # 

Note. — ^In  the  proceedings  of  the  Academy,  on  the  17th  of 
April  last,  the  following  passage  occurs : 

"  M.  Poisson  presented  a  supplement  to  his  work,  entitled  T/U- 
one  MaihSmaiique  de  la  Chaleur.  This  supplement  is  consti-' 
tuted  of  the  Menwir  upon  the  Temperature  of  the  soUd  parts  of 
the  O  lobe  J  of  the  Atmosphere^  and  of  those  regions  of  space  tror 
versed  by  the  Earthy  which  was  inserted  in  the  Ck)mpte  Rendu 
de  la  s^smce  de  VAcad^mie  of  the  30th  of  January  last ;  and  to 
which  the  author  has  added  several  notes,  relating,  principally,  to 
the  temperature  of  the  earth  and  of  space,  at  different  epochs. 
One  of  these  notes  contains  the  complete  determination  of  the 
laws  of  refrigeration  of  a  sphere  of  very  great  diameter,  as  the 
earth,  for  examfde,  which  has  not  before  been  deduced  from  the- 
ory. Another  contains  an  example  of  the  calculation  of  the  tem- 
p^Btures  and  densities  of  the  atmospherick  layers,  regard  being 
had  to  the  propagation  of  heat  from  layer  to  layer,  and  to  the  con- 
ditions which  terminate  the  atmosphere  ;  that  is,  to  the  condition 
of  an  elastic  force  which  is  nothing  in  the  upper  layer  of  the  at- 
mosfdiere ;  which  can  only  result  from  a  temperature  of  this  layer 
proper  to  its  lique&ction." 


Akt.  HL — Miscellaneous  Remarks  on  certain  portions  of  the  Qe^ 
ology  of  Maine  J  in  a  letter  from  Dr.  Charles  T.  Jagkson,  to 
the  Editor,  dated  BosUnij  Nov,  13/A,  1837. 


TO    PROF.    B.  SILLIMAN. 


Sir — ^I  HAVE  lately  returned  home  after  spending  five  months 
in  the  continuation  of  the  geological  survey  of  Maine,  two  months 
of  which  time  has  been  spent  in  the  forests  of  the  pubUc  lands  of 
Aat  state. 
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The  facts  which  we  have  observed  are  of  a  most  interesting 
character,  and  much  time  and  great  labor  will  be  required,  in 
digesting  and  setting  in  order  the  various  observations  which  we 
have  collected. 

My  first  object  was  to  continue  the  outline  survey  of  the  sea 
coast,  from  Blue  hill  to  the  New  Hampshire  line.  When  this 
was  completed,  I  made  a  sectional  Une  across  the  middle  of  the 
state  inland,  parallel  to  the  sea  coast.  Then  I  made  a  sectional 
survey,  from  the  mouth  of  the  Penobscott  to  the  gulf  of  the  St. 
Lawrence. 

After  this,  I  followed  the  east  branch  of  the  Penobscott  and 
'the  Lebois  to  their  sources,  and  passed  over  to  the  Aroostook 
river,  and  followed  it  down  to  its  confluence  with  the  St.  John's. 
I  also  surveyed  the  greater  portion  of  the  New  Hampshire  line  of 
Maine.  By  following  this  order,  the  most  perfect  outlines  of  the 
geological  structure  of  the  coimtry  have  b^n  obtained,  and  the 
facts  are  very  important  in  relation  to  both  science  and  the  arts. 
I  have  had  also  to  perform  in  many  of  my  sections,  the  duties  of 
geographer  and  topographical  engineer,  since  the  country  was 
almost  wholly  imknown,  and  was  erroneously  laid  down  on  the 
state  maps.  Diflicult  and  laborious  has  been  the  task;  but  I 
have  every  reason  to  feel  satisfied,  that  the  work  was  as  carefully 
executed  as  the  time  and  means  in  my  hands  would  allow. 

I  took  great  pains  to  ascertain  accurately  the  altitude  of  every 
important  point  by  barometrical  levelling,  and  the  precautions 
taken  ensured  accuracy  in  the  results.  Having  procured  two  of 
the  best  English  barometers  that  could  be  obtained,  I  took  great 
care  to  bring  them  to  the  exact  standard,  and  regulated  the  ther- 
mometers by  a  perfect  standard  French  instrument,  made  ex- 
pressly for  me  by  Collardeau.  I  then  established  a  line  of  ba- 
rometrical correspondence  across  the  state  ,*  this  was  done  by  ma- 
king an  agreement  with  a  number  of  gentlemen  to  ke^  exact 
registers  of  their  instruments,  the  difference  between  theirs  and 
mine  having  been  carefully  noted.  Daniel  Sewall,  Esq.  of  Ken- 
nebimk,  Rev.  Solomon  Adams,  of  Portland,  Prof.  Cleaveland,  of 
Brunswick,  Mr.  R.  H.  Gardiner,  of  Gardiner,  and  O.  Frost,  Esq. 
of  Bangor,  were  engaged  to  keep  the  required  registers,  and  were 
very  attentive  and  exact  in  their  observations.  Now  the  object 
in  this  plan  you  will  readily  understand,  was  to  be  perfectly  sure 
that  theiB  was  no  local  difference  in  the  atmospheric  pressure,  or 
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if  there  was  any,  to  have  it  noted  and  allowed  for.  When  alti- 
tudes are  taken  with  all  these  precautions,  we  can  rely  upon 
them  with  perfect  confidence.  The  various  tables  will  be  pub* 
liahed  in  my  report  for  this  year. 

I  was  more  especially  desirous  of  learning  the  height  of  the  t«r* 
tiary  deposits  in  various  parts  of  the  state,  since  they  will  give 
us  the  elevation  formerly  held  by  the  ancient  ocean  which  made 
these  fossiliferous  deposits.  I  also  wished  to  know  the  height  of 
the  land  for  the  purpose  of  making  sections  of  the  state  in  profile. 
I  have  measured  also  the  altitude  of  the  most  remarkable  mouin- 
tains  in  the  state. 

I  have  collected,  to  illustrate  the  geology  of  Maine,  about  sev^ 
enty  large  boxes  of  excellent  specimens  of  rocks  and  minerals,  all 
of  which,  with  their  localities,  were  labeled  on  the  spot,  the  mo- 
ment they  were  taken, — each  assistant  being  supplied  with  a 
bottle  of  softened  gum  tragacanth  and  paper  for  the  purpose. 
There  are  abundant  px)ofs  collected,  demonstrating  the  valuable 
mineral  resources  of  the  state.  Statistical  information  has  also 
been  obtained,  where  it  was  possible,  respecting  the  precise 
amount  of  value  received  by  the  sale  of  quarry  stones,  lime, 
marble,  &c. 

I  also  examined  into  the  geological  origin,  nature,  distribution, 
cbonical  composition,  and  capabilities  of  the  various  soib  of  the 
state,  and  the  information  attained  will  form  a  chapter  on  agri- 
cultural geology, — a  most  important  subject,  too  generally  neg- 
lected, but  one  full  of  instruction. 

We  have  collected  a  great  number  of  observations  relating  to 
the  interesting  subject  of  diluvial  transportation  and  diluvial  fiir- 
rows.  How  much  I  should  be  delighted  could  any  of  those  geol- 
ogists in  Europe,  who  feel  sceptical  on  the  subject,  visit  with  me 
the  numerous  and  most  decided  proofs  which  are  presented  in 
Maine,  demonstrating  the  general  direction  and  power  of  the  dilu- 
vial current  I  think  that  no  reasonable  person  would  venture  to 
stand  in  opposition  to  the  facts  which  we  can  present  in  illustrar 
tion  of  this  doctrine.  I  do  most  ardently  wish,  that  Mr.  Lyell 
and  Dr.  Bou£,  two  excellent  geologists,  who  do  not  feel  disposed 
to  admit  the  results  adduced  by  our  very  able  friend.  Prof.  Hitch- 
cock, and  others,  would  come  over  to  this  country  and  see  for 
themselves,  the  most  tangible  proofs  that  were  ever  adduced. 
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I  have  found  strong  diluvial  marks  extending  across  the  whole 
state  of  Maine,  and  the  transported  boulders  are  always  traced  to 
their  origin  in  the  direction  of  the  furrows  w<Mm  on  the  rocks. 
There  was  never  a  better  country  than  Maine,  in  which  to  settle 
this  important  question,  for  there  are  wide  belts  of  rocks  of  dif- 
ferent kinds,  dividing  the  state  into  distinct  geological  sections. 
I  cannot  take  time  now  to  enter  into  details,  but  will  observe, 
that  the  direction  of  the  diluvial  current  in  Maine,  is  proved  to 
have  been  from  N.  10  to  N.  2(P  W.  to  S.  10  to  20°  E.  or  the 
mean  will  be  N.  15°  W.  to  S.  15°  E.  This  too  is  the  unifonn 
direction  of  those  diluvial  accumulations  called  "horsebacks," 
which  abound  in  the  state,  and  form  long  ridges  like  rail  road 
embankments,  frequently  extending  for  many  miles. 

While  engaged  in  the  survey  of  the  Aroostook  river,  I  discov- 
ered another  powerful  bed  of  rich  red  hematite  iron  ore,  thirty-six 
feet  wide,  running  through  a  thickly  wooded  country,  vhere  it 
may  be  advantageously  wrought  by  means  of  charcoal,  into  the 
most  valuable  kinds  of  iron  and  steel.  I  have  also  discovered 
several  valuable  beds  of  magnetic  iron  ore,  which  will  doubtless 
be  wrought  so  soon  as  their  value  is  known  to  the  people  inter- 
ested. Limestone,  maible  of  great  beauty,  granite,  mica  slate, 
and  other  valuable  quarry  stones  abound. 

While  exploring  the  soils  of  York  and  Oxford  counties,  I  was 
surprised  to  find,  that,  although  the  country  appeared  to  be  com- 
posed wholly  of  granite  and  gneiss  rocks,  the  soil  was  wonder- 
fully rich  and  produced  admirable  crops  of  wheat.  This  was  not 
to  be  expected  from  a  purely  granite  soil,  and  on  more  minute  ex- 
amination, I  found  that  the  gneiss  on  the  sides  of  most  of  the 
granite  moimtains  alternated  with  thin  beds  of  limestone,  from  an 
inch  to  a  foot  in  thickness,  and  resembled  so  closely  the  gneiss  in 
color  as  to  have  at  first  escaped  my  observation.  This  at  once 
accounts  for  the  fertility  of  the  soil,  for  it  is  made  up  of  decompo- 
sed gneiss  and  limestone  as  well  as  granite  rocks,  and  hence  is 
well  adapted  to  the  cultivation  of  wheat. 

The  soils  around  the  Kennebunk  river  are  generally  impreg- 
nated with  sulphate  of  iron  from  pyrites,  and  require  Uming  to 
amend  them  and  render  them  fertile.  But  Uttle  attention  has 
been  paid  to  the  nature  of  soils  by  our  fanners,  and  this  is  the 
reason  why  they  do  not  succeed  better  in  amending  them. 
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'  The  maimer  also  in  which  the  layers  of  clay,  sand,  and  other 
soils  are  distributed  is  important,  and  comes  within  the  province 
of  ge(4ogy.  I  noticed  in  one  town  a  spot  where  this  was  very 
endent,  the  soil  being  sandy,  and  resting  cm  a  clay  substratum* 
In  one  part  of  the  field  the  com  was  then  four  feet  high,  and  in 
the  other  (mly  two,  although  the  soil  was  exactly  alike  and  the 
manure  the  same  in  nature  and  amount  The  cause  was  traced 
to  the  difference  in  the  depth  to  a  certain  stratum  of  clay  which 
was  near  the  surface,  where  the  com  was  luxuriant,  and  deep  be* 
low,  where  the  com  was  feeble.  So  the  manure  sank  in  the  lat- 
ter case  too  low  to  be  reached  by  the  roots  of  plants. 

I  have  discovered  the  actual  bitunUnization  of  peat  in  a  bog, 
at  Limerick,  in  Maine.  The  substance  is  in  fibrous  masses  like 
blown  coal,  and  bums  with  yellow  flame  and  smoke.  It  is  found 
ten  feet  from  the  sur&ce  of  the  bog.  When  this  substance  is 
heated  in  a  glass  tube,  it  gives  out  an  abundance  of  coal  gas,  and 
bitumen  distils  off  fieely.  This,  I  believe,  is  the  first  instance 
in  which  peat  has  been  observed  actually  passing  into  bitumin- 
ous coal.  I  have  also  found  another  curious  fact,  viz.  three  beds 
of  anthracite  coal  in  slate  that  has  been  melted  into  homstone  by 
«  great  mass  of  trap  rocks. 


AiT.  lY. — Popular  Notices  of  Mount  Washington  and  the 
vidnitjf;  by  G.  W.  Nichols, — urith  additional  remarks  by 
the  Editor. 

B«dlbrd,  N.  Y.,  Jan.  10th,  1838. 

TO   PROP.   SHLLniAir. 

Dear  Sir — ^Havino  made  a  short  tour  through  New  England, 
in  the  summer  of  1836,  I  now  send  you  for  the  American  Jour- 
nal, some  notices  <^  scenery  and  other  objects,  which  fell  under 
my  observation  while  passing  through  the  White  mountains  of 
New  Hampdiire. 

On  Wednesday,  August  17,  1836,  I  left  Bath,  (a  neat  and 
enterprising  village  on  the  Amonoosuck  river,)  for  the  White 
mountains.  The  ride  from  this  place  was  truly  delightful ;  for  it 
was  under  a  clear  sky,  and  very  agreeably  diversified  by  beau- 
tiful and  splendid  scenery.  Our  road  lay,  a  part  of  the  time, 
along  the  picturesque  banks  of  the  Amonoosook,  and  it  led  usalap 
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over  hills,  and  through  dense  forests  of  stately  evergreens.  The 
level  country,  which  had  followed  us  along  the  banks  of  the  Con* 
necticut,  was  soon  exchanged  for  gradual  undulations,  of  a  re- 
gion with  a  barren  soil,  which  continued  to  rise  higher,  and  spread 
wider,  until  we  reached  the  valley  lying  near  the  base  of  the 
mountains.  A  very  perceptible  difference  in  the  temperature 
could  be  felt,  as  we  gradually  made  our  way  upward ;  and,  not- 
withstanding it  was  now  not  far  from  the  middle  of  August,  the 
scanty  crops  had  nearly  all  been  destroyed  by  the  frost.  Indeed, 
the  weather  was  so  cold,  that  blazing  fires  were  found  at  most  of 
the  inns  where  we  stopped.  The  sparse  population  of  the  moun- 
tains is  obliged  to  depend  upon  the  neighboring  country  for  their 
agricultural  suppUes,  and  all  that  is  not  consumed,  finds  a  market 
in  Portland.  Now  and  then,  as  you  pass  along,  the  eye  rests  upon 
a  little  strip  of  cleared  land,  composing  the  farm  of  some  moun- 
taineer. There  was  one  which  peculiarly  arrested  our  attention. 
It  embraced,  along  with  a  few  acres  of  ground,  a  small  rude  hut, 
consisting  of  pine  logs  piled  one  upon  the  other,  and  made  tight 
by  means  of  plaster.  A  roof  of  rough  boards  was  thrown  over 
the  logs.  What  a  contrast  between  this  rude  habitation  and 
•  the  splendid  mansions  of  our  cities !  Science  and  commerce 
nourish  the  arts,  and  the  arts  make  the  difference  between  the 
mountain  but  and  the  city  palace. 

The  scenery,  as  you  approach  the  mountain,  increases  in  gran- 
deur and  subUmity.  Yast  and  interminable  ridges  of  mountidns 
rise  on  all  sides,  one  above  another,  until  they  seem  to  be  blended 
with  the  distant  horizon.  The  white  peaks  of  these  mountain 
groups,  appearing  as  if  snow  clad,  tower  above  all  other  objects 
and  hide  themselves  in  the  clouds. 

Ascent  of  the  Mountain. 

On  Thursday  morning,  August  18th,  our  company  (consisting 
of  three  persons  and  the  guide)  left  the  dwelling  of  our  host  at 
the  early  hour  of  six.  Thence  we  proceeded,  as  fast  as  our 
horses  could  carry  us,  through  forests,  over  swamps  and  rugged 
steeps,  by  a  path  fill^  with  mud,  stones,  and  roots  of  trees.  Ar- 
riving at  some  distance  from  the  foot  of  Mount  Washington, 
our  horses  were  tied  to  trees  and  thence  we  proceeded  on  foot. 
The  ascent  was  at  first  gradual,  but  soon  became  in  the  main  ex- 
ceedingly steep,  and  we  scrambled  on  over  rocks,  piled  one  upon 
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anoth^,  and  answeriBg  for  rude  stairs. '  Nearly  tmlf  oar  journey 
firom  the  foot  of  the  mountain  was  through  a  pine  forest,  and  the 
rest  over  rocks  and  barrens.  The  whole  distance  ascended  on 
foot  is  three  miles.  About  half  way  up,  I  discerned  a  small  shrub 
adhering  to  the  rocks  in  the  manner  of  a  vine,  and  named  by  our 
guide  the  dwarf  spruce.  This  was  the  last  appearance  of  vege- 
tation. The  summit,  for  the  distance  of  half  a  mile  on  all  sides, 
is  compoeed  of  inunense  rocks,  promiscuously  heaped  tc^ther, 
while  the  view  which  it  affords,  is  beyond  what  the  most  vivid 
imagination  can  conceive.  In  this  elevated  region,  soft,  silky 
clouds  were  seen  floating  around  and  beneath.  And  no  object 
could  be  more  s^dendidly  gorgeous,  than  one  of  these  clouds  when 
illumined  by  the  sun.  The  barrenness  of  an  unbroken  winter, 
whose  bleak  winds  are  whistling  around,  rests  on  all  the  scene. 
Towards  the  west,  north,  and  south,  it  might  be  said  of  the 
mountains, 

"  Like  Alps  on  Alps  they  rise," 

until,  on  the  east,  their  summits  mingle  with  the  heavens.  An 
immense  valley  stretches  out  before  you,  in  which  the  Saco  may 
be  distinctly  seen  pursuing  its  way  to  the  ocean.  The  furrows 
and  ruins  of  a  number  of  avalanches  too,  are  visible  in  the  sides 
of  the  mountains.  These  possess  a  melancholy  interest  from  the 
fact,  that  one  of  them,  about  eleven  years  since,  borne  onward 
£rom  the  mountain  top  by  a  sudden  deluge,*  swept  away  an  en- 
tire family,  (nine  in  number,)  into  the  Saco,  where  their  bodies 
were  found  among  the  earth,  and  stones,  and  trees,  the  ruins 
transported  by  the  flood.  On  the  following  day,  afler  my  re- 
turn from  the  mountain,  I  stopped  to  view  the  scene  of  this  most 
tragical  occurrence.  It  lies  on  the  public  road  to  Portland,  in 
a  stupendous  defile  between  the  mountains,  commonly  called 
the  '  Notch.'  The  two  mountain  ridges  here  approach  very  near, 
and  there  is  only  room  for  the  small  river  Saco  and  a  road,  with 
a  few  patches  of  cultivated  ground.  The  house  in  which  this 
unfortunate  family  resided  remains,  and  is  now  as  it  was  then,  an 
inn.  Those,  who  at  that  time  administered  to  the  necessities  of 
the  traveller,  are  now  no  more !  It  is  said  that  they  ran  out  of  the 
house  during  the  night,  supposing  that  the  avalanche  was  coming 

*  So  ▼iolent  was  the  friction  of  the  descending  masses  of  rocks,  that  streaks  of  lif  ht,  filllof  0)6 
ttr  with  an  electrical  odor,  flashed  along  their  paths,  illuminating  the  palpable  darkness  of  th^ 
dr«Milb]  ai^Kt— Eb. 
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"directly  upon  them.    Had  they  remained  in  the  house  they  would 
•have  been  safe,  and  in  emerging,  they  ran  to  destmotion ;  ftr  «t 
Aie  distance  of  only  a  few  yards  from  their  dwelling,  the  finldi 
torrent  overtook  them  and  swept  them  away.*    The  Tiew  here 
{vesented  of  the  mountain  sides,  on  the  right  and  left,  is  temfic 
•in  the  extreme.    Enormous  ledges  of  rock  hang  over  th^n,  frown- 
ing upon  the  traveller  below.    Beautiful  cascades  likewise  may 
.be  seen,  tumbling  down  over  these  cragged  steeps,  and  whirling 
in  crystal  eddies  in  the  deep  fountains  which  they  have  worn  in 
the  rocks.    I  spent  some  time  in  searching  for  quartz  crystals, 
which  are  frequently  found  among  the  hills.    They  are  of  the 
Jbrown  or  smoky  variety,  sometimes  very  large  and  beautifril,  and 
Mct  kept  for  sale  at  the  public  houses.    After  travelling  some  die* 
iance  amidst  such  scenery  as  this,  we  at  length  emerged  from  the 
xegion  of  mountains  and  plunged  9gain  into  a  wide  fcxest,  which 
intervenes  between  the  '  White  hills'  and  the  city  of  PMlandb 

Remarks  by  the  Editor. 

.  There  are  many  facts  connected  with  the  physical  features  of 
these  mountains  that  are  worthy  of  description.  Among  them 
no  one  is  more  remarkable,  than  the  trap  dykes  which  frequMitly 
intersect  the  granite  mountains,  cutting  them  from  top  to  base, 
and  downward,  into  profound  and  unfieahomable  depths ;  their 
dark  massy  walls  form  a  striking  ccmtrast  with  the  white,  gray,  or 
red  granite,  or  granitic  schists,  through  which  they  have  foiced 
their  way.  But  we  leave  the  description  of  them  to  Prof.  Hub- 
bard, of  Dartmouth  College,  whose  account  will  be  found  in  this 
number  of  our  work. 

Being  for  the  second  time,  among  the  White  mountains  in  the 
last  week  of  August,  of  the  late  season  of  1837, 1  ascended  Mount 
Washington  on  the  first  of  September,  in  company  with  my  son 
and  two  gentlemen  of  Boston. 

The  day  was  mild,  and  in  the  main  the  atmo^ere  was  clear, 
with  occasional  flying  clouds,  flitting  over  the  sun,  which  fre- 
quently burst  out  with  autumnal  sfJendor,  and  illumined  all  the 
magnificent  mountain  groups,  and  valleys,  and  defiles,  that  cover 
this  truly  aljnne  region.  The  traveller  who  undertakes  the  a»- 
cent  of  Mount  Washington,  must  lay  his  account  to  severe  fatigue. 

*  Some  additioiial  paitieulan  of  the  catotrophe  of  the  Willey  ftmily,  alluded  to 
by  lir.  Nichols,  are  mentioned  hjr  me,  in  Vol.  XV.  p.  S90,  of  thii  Journal.  I  Tia> 
ited  thif  place  in  1888,  with  lome  flriendt,  two  years  after  the  ereoU— £d. 
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i  sometimes  go  on  this  adventure,  but  it  were  better,  in  my 
jadgmeat,  tiiat  they  should  not  attempt  it  It  is  scarcely  pos* 
sible  to  afford  them  any  material  assistance ;  they  must  struggle 
almost  nnaided,  first  through  the  arduous  forest-ride,  where  none 
but  the  practiced  and  wary-footed  animals,  that  are  trained  to 
the  service,  can  carry  them  in  safety ;  uid  safety  depends,  very 
much,  upcm  permitting  the  horses  to  wend  their  own  way,  un-» 
mcdested  by  guiding,  through  the  deep  mud  holes,  the  tangled 
roots,  and  the  projecting  stones  and  timber,  which,  notwithstand- 
ing a&  that  has  been  done,  (and  much  labor  has  evidently  been 
expended  here,)  still  obstruct  no  small  portion  of  the  journey 
tfaiongh  the  woods.  There  are,  however,  only  two  or  three  miles 
that  are  thus  anxious  and  fatiguing  ,*  the  rest  is  a  {dain  and  open 
road,  the  whole  distance  from  the  hotel  to  the  foot  of  the  moun* 
tain  being  six  miles.  Wlien  the  horses  are  abandoned,  then  com* 
mences  the  severe  labor. 

When  we  b^an  our  ascent,  and  during  most  of  its  pro- 
gress, I  insisted  that  the  party  should  halt  and  sit  down  every 
twelve  or  fifteen  minutes ;  three  or  four  minutes  of  rest  was,  in 
general,  sufficient  to  restore  a  natural  respiration  and  to  equalise 
the  ciccolation  of  the  blood,  both  being  much  disturbed  by  an 
unceasing  ascent,  and  the  muscles  are  thus  overstrained  and  ez- 
hsQsted;  the  resjHration  becomes  laborious  and  the  circulation  is 
hurried  on,  especially  through  the  lungs,  with  oppressive  and 
even  dai^rous  celerity.  These  precautions  are  of  the  utmost 
consequence  in  ascending  mountains,  and  by  the  neglect  of  them 
Hid  especially  by  yielding  to  a  false  pride  of  vigcnr  and  hardi* 
hood,  and  to  an  equally  Mae  shame  of  being  thought  effeminate, 
health  is  hazarded,  and  sometimes  both  health  and  life  are  de- 
stroyed.* If  ladies  insist  upon  making  this  ascent,  their  dress 
should  be  adapted  to  the  service^  and  none  should  attempt  it  but 
those  of  firm  health  and  sound  lungs,  and  although  this  remaric 
apices  to  them  in  a  peculiar  manner,  it  is  decidedly  apf^cablo 
also  to  those  of  the  other  sex. 

•  An  eminent  writer  and  orator,  one  of  the  brightest  ornaments  of  this  coun- 
tfy,  aflMired  me,  that  he  never  recovered  from  the  effects  of  a  rapid  ascent  in  faia 
joftdli,  op  Moant  Ascutnej,  near  Windsor,  in  Vermont,  which  is  not  half  so  high 
as  Meant  Washington. 

A  veiy  lovely  and  accomplished  young  lady,  of  fine  talents,  but  of  a  spirit  which 
oniy  rose  with  the  difficulties  to  be  encountered,  is  said  to  have  laid,  in  this  very  ai- 
eent  np  Mount  Washington,  only  a  few  years  since,  the  foundation  of  an  illnesi 
which  eot  her  off  prematurely  in  a  foreign  land.    I' knew  her  well.    I  may  add  abo, 
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Our  younger  friends  had  been  persuaded  to  make  packs  of 

their  great  coats,  being  assured  that,  although  the  world  was  smil- 
ing below,  they  would  ere  long  arrive  in  a  region,  where  they, 
would  be  glad  to  wrap  their  limbs  in  these  seeming  incumbrances ; 
and  so  it  proved ;  for,  at  the  distance  of  a  mile  firom  the  top  of 
the  mountain,  we  were  involved  in  winter.  The  dark  vdumes 
of  vapor  which,  from  the  hotel  whence  we  departed,  appeared 
m  detached  masses,  only  as  a  light  drapery,  gracefully  rolling  up 
the  breast  and  over  the  hoary  peak  of  Mount  Wa^ington,  were 
now  congealed,  and  involved  us  in  a  white  driving  cloud  that 
firoze  on  our  apparel,  and  tufted  the  rocks  with  splendid  crys- 
tallizations of  ice.  Here  our  guide,  having  issued  the  welcome 
command  to  dine,  opened  at  once  the  treasures  of  his  pack,  that 
we  might  obtain  vigor  for  the  remainder  of  our  toil,  the  severest 
part  of  which  was  still  before  us. 

Our  refreshments  were  indeed  most  acceptable  and  salutary; 
but  our  hands  were  so  benumbed  with  the  cold,  that  we  could 
scarcely  convey  the  food  to  our  mouths. 

From  our  hasty  repast,  we  started  again,  as  if  pursuing  or  pur- 
sued, and  struggled  onward  over  immense  piles  of  ruins  ficosted 
with  the  congealed  vapor,  and  thus  rendered  treacherous  to  the 
feet,  which  were  constantly  in  danger  of  sliding  into  the  innu- 
merable chasms  and  holes  that  yawned  around  our  path.  Our 
toil  grew  more  and  more  severe, — not  a  vestige  of  human  foot- 
steps remained,  and  we  were  guided  only  by  piles  of  stones  erected 
as  landmarks  for  the  adventurer.  The  last  stunted  evergreens 
ceased  to  appear,  the  wind  blew  a  frozen  gale,  involving  us  in 
white  palpable  clouds,  which  were  rather  masses  of  flying  ice 
than  ordinary  snow ;  they  invested  every  object,  and  hung  in 
magnificent  tufts  of  long,  slender,  and  perfectly  white  crystals, 
firom  every  rock  and  over  every  chasm. 

Still,  an  occasional  outburst  of  the  sun  threw  a  glorious  flood 
of  golden  light  over  the  enormous  peaks  that  were  grouped 

as  an  encouragement  to  those  who  have  less  vigor,  that  I  have  known  a  gentleman 
of  a  ^ry  feeble  frame  and  still  feebler  health,  and  with  lungs  that  had  suffered 
alarming  attacks  of  disease,  ascend  Mount  Ascutney,  about  three  thousand  feet 
high,  with  safety  and  without  excessive  fatigue ;  but  it  was  done  very  slowly  and 
with  frequent  pauses  and  resting  to  recover.  I  was  of  the  party,  in  1826,  and  wis 
astonished  to  see  how  little  he  suffered.  If  those  remarks  are  of  any  value  to  the 
young  adventurer,  who  may  thus  be  saved  from  injury,  their  introduction  on  this 
occasion  will  be  excused.  I  am  quite  sure,  from  considerable  observation  among 
mountains  and  mines,  that  such  suggestions  are  too  little  regarded. 
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duckly  around  us,  and  disclosed  the  immense  bosoms  of  the  val- 
leys and  the  green  forests  that  opened  among  this  wild  ocean 
of  mountains;  the  trees  on  their  sides,  appeared  minute  and  deli- 
cate as  geraniums,  while  the  deep  and  wide  chasms  j»roduced  by 
vast  dides,  presented  horrid  features  of  devastation,  attesting  the 
lavages  of  alpine  floods,  bearing  down  before  them  forest,  soil, 
and  rocks,  with  every  movable  thing,  and  thus  gashing  the  solid 
fitame  work  of  the  everiasting  hills  with  the  deep  wounds  of  the 
olden  and  the  modem  time. 

Q^uite  at  the  feet  of  the  mountains,  and  along  the  opening  vales 
and  ]dains,  ran  in  full  view,  silver  streams,  among  cultivated  fields, 
gFacefblly  bordering  the  works  of  man — ^his  houses,  farms,  and 
villages. 

Again,  the  clouds  of  flying  ice,  resembling  tufts  of  cotton,  closed 
thickly  around,  and  hung  an  impenetrable  veil  between  us  and 
the  world  below ;  a  wintry  tempest  now  raged  around,  and  with 
great  difficulty  we  mounted  the  last  rocks,  and  saw  that  there  was 
nothing  higher  than  ourselves.  Here  the  wind  blew  a  furious 
gale,  and  the  Wrongest  man  among  us  could  not  keep  his  stand- 
ing without  holding  fast  by  the  rocks,  while  those  who  neglected 
this  precaution  were  instantly  prostrated  by  the  storm,  which,  as 
if  in  exultation,  roared  and  howled  with  a  truly  savage  grandeur, 
over  this  wild  alpine  solitude.  The  cold  was  so  severe  and  the 
pelting  of  the  storm  so  violent,  that  a  few  minutes  at  a  time  was 
all  that  we  could  give  to  the  mountain  peak.  We  were  glad  to 
step  under  a  covert,  where  the  rocks  afforded  a  partial  shelter 
frran  the  tempest,  and  here  we  finisbed  our  little  remaining  store 
of  refiedunents. 

For  science  there  was  little  to  survey.  The  piles  we  trod  on 
were  the  ruins  of  the  stupendous  granite  mountains,  elevated  in 
axK^ient  time,  lashed  by  the  storms,  cracked  by  frost,  and  mutilated 
for  untold  ages  by  the  sure,  although  slow  agencies  of  nature. 
The  very  peak  of  the  mountain  is  mica  slate  supported  by  granite. 
There  could  be  no  doubt,  that  the  immense  masses  of  loose  rocks, 
of  eYery  mze,  which  we  saw  around  us,  were  once  united  in  a 
connected  summit,  and  that  these  ruins  are  only  evidence  of  the 
mighty  work  of  demolition,  which  is  always  going  on  with  a  real 
although  imperceptible  progress.  As  to  organic  remains,  it  were 
vain  to  look  for  them  in  this  primitive  region,  and  almost  equally 
vain  is  it  to  expect  to  &id  any  living  animal  in  these  wild  and  bar- 
ren solitudes.     It  is,  however,  a  satisfaction  to  have  trdd  on  the 
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highest  peak  of  New  England,  the  most  elevated  of  the  United 
States,  and  of  North  America,  until  we  reach  the  Rocky  Moun- 
tains and  the  table  land  of  Mexico.  The  arduous  circumstances 
of  our  ascent  and  the  absence  of  instruments  prevented  any  ac- 
curate observations ;  but  the  height  of  this  peak  is  generally  sta- 
ted to  be  between  six  thousand  and  seven  thousand  feet,  probably 
mx  thousand  five  hundred  above  the  level  of  the  sea. 

It  nearly  penetrates  the  region  of  perpetual  cold — therefore 
winter  relaxes  his  dominion  but  for  a  very  short  period,  a  few 
weeks  at  most,  in  the  hottest  season  of  the  world  below,  and 
sunmier  never  smiles  upon  the  summit  of  Mount  Washington. 
On  the  succeeding  day  as  we  travelled,  we  saw  this  mountain 
quite  white,  from  its  peak  a  long  way  down  and  around,  on  every 
aide  that  was  within  our  view. 

The  descent  was  of  course  more  rapid  than  the  ascent ;  it  was 
much  less  fatiguing  to  the  lungs,  but  very  trying  to  the  limbs, 
especially  to  the  larger  muscles  and  to  the  patella,  which  seemed 
as  if  it  would  part  with  the  strain.  Ghreat  caution  was  requisite 
also,  to  avoid  falling  into  the  innmnerable  holes  among  the  rocks, 
and  to  prevent  slipping  from  their  smooth  and  glazed  sur&ces. 
Arrived  once  more  at  the  camp  where  the  horses,  become  rest- 
less with  hunger  and  now  eager  for  their  stables,  remained  &si 
bound  to  the  trees — ^we  quickly  mounted,  and  twilight  begin- 
ning to  set  in,  we  hastened  through  the  pilgrimage  of  the  muddy 
forest,  till  having  arrived  in  the  open  ground,  all  dadied  forward 
with  cavalry  speed,  and  the  poorest  rider  on  the  hardest  hone 
'  fiures  ill  in  a  race,  which  he  is  neither  able  nor  much  disposed  to 
resist  or  avoid.  All  hurry  onward,  as  if  from  the  route  of  disas- 
trous battle,  and  glad  is  the  adventurer  to  find  himself  onee  more 
safe  in  the  truly  comfortable  hotel,  where  he  is  regaled  n6t  only 
with  all  necessary  refireshments,  but  with  wonderfully  fine  echoes 
produced  firom  the  neighboring  mountains  by  a  long  shrill  horn, 
blown  at  the  door  of  the  hotel,  after  evening  has  closed  in,  and 
by  the  discharge  of  artillery,  whose  explosion  is  returned  in  deep 
and  solemn  reverberations  firom  the  winding  hills.  The  ascent 
of  Mount  Washington  is  certainly  worth  the  toil  and  troulde, 
although  probably  few  appreciate  it  justly,  befinre  they  have  made 
the  trial,  r 

The  pedestrian  ascent  occupied  two  and  a  half  hours,  and 
the  entire  jonmey  about  ten  hours,  of  strenuous  and  constant 
exertions- 
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Abt.  V. — On  the  Tides;  by  David  Tomlinsok. 

Schenectady,  Aag.  Ist,  1837. 

TO   PROF.    SILLIMAN. 

Dear  Sir, — ^I  havs  read  with  much  pleasure,  several  ic^feiuous 
strietoves  on  storms  of  wind,  by  W.  C.  Redj&eldy  as  pabliriied  in 
fiocmer  immbers  of  your  useful  Journal  of  Science. 

In  your  No.  II,  for  July,  1837,  in  his  remarks  on  this  supposed 
coiuiection  of  the  Gulf  stream,  ''  with  opposite  cunento  on  the 
coast  of  tho  United  States,"  he  says,  <^the  Gulf  stream,  in  its 
ceurse  firom  FkNrida  to  the  banks  of  Newfoundland,  is  f<Nr  the 
BX)st  fBOtiimbedded  or  stratified  upon  a  current  which  is  setting 
m  the  opposite  direction  in  its  progress  from  the  polar  region— 
that  their  oj^posite  courses  on  the  coast  while  in  ccmtact  witfi  eadk 
etfaer ,  aare  no  more  surprising  or  ineaq^cable  than  the  case  of  two> 
ofipQsite  cunents  of  the  atmosphere,  and  the  latter  are  often  known 
to  maintain  opposite  courses  for  a  long  period,  and  at  high  vekn 
eilies,  while  thus  superimposed  one  upon  the  other." 

The  diffident  curr^its  of  the  atmosphere  are  often  rendered 
visible,  by  the  courses  of  fleecy  clouds ;  but,  that  contrary  and 
rapid  currents,  of  so  dense  a  fluid  as  water,  should  be  ^'imbed-* 
dad,"  one  in  the  other,  appears  to  contradict  the  laws  of  friction, 
im|Nilse,  and  motion. 

I  am  aware  it  has  been  said,  thsU,  at  the  straits  of  Gibml* 
tar,  where  irom  the  Atlantic  ocean  a  strong  and  regular  current 
always  flows  into  the  Mediterranean  sea,  this  current  is  caused 
or  balanced  by  an  under  or  contra  one  at  the  bottom,  flowing 
ecfually  swift  outward  into  the  ocean ;  and  that  this  has  been 
|voved  to  be  true  by  the  wreck  of  a  vessel  kiM>wn  to  have  been 
lost  in  the  Mediterranean  sea,  having  been  seen  in  the  Atlantic 
ocean ;  but  a  single  instance  is  not  conclusive ;  for,  if  it  were  the 
seme  wreck,  a  strong  east  wind  might  have  driven  it  out. 

I  know  the  danger  of  suggesting  any  thing  in  oj^sition  to  es* 
ti^dished  opinions  of  great  and  learned  laexi )  for  instance,  in  opp 
potttkm  to  the  opinion,  that  the  moon  is  the  cause  of  the  flowing 
and  ebbing  of  the  tid^.  That  the  attraction  of  the  moon  regu^ 
k^es  the  times  of  the  tides  caused  by  the  Gulf  stream,  after  theiir 
becoming  into  existence  and  being  set  in  motion^  is  evident ; 
but  that  the  flowing  aod  ebbing  is  wholly  caused  by  the  moon, 
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appears  to  be  contradicted  by  strong  evidence.  That  the  Gulf 
stream  gives  the  peculiar  character  to  the  tides  on  the  coast  of 
North  America,  appears  certain.  Where  it  leaves  the  Gulf  of 
Mexico,  the  rise  and  fall  of  the  tides  is  said  to  be  two  or  three 
feet  only.  The  tides  increase  with  that  current  to  the  east,  till 
it  rises  more  than  twenty-five  feet  in  Nova  Scotia  and  Newfoimd- 
land ;  where  that  wave  is  wafted  across  the  ocean  to  the  Iririi 
and  British  channels,  and  the  Bay  of  Biscay,  of  about  a  similar 
height  But  at  St.  Ubes  it  rises  only  one  to  two  feet,  and  in  the 
Mediterranean  sea  there  is  no  rise  and  fall  of  tides. 

If  the  moon  were  the  sole  xiscase  of  the  rise  of  tides,  why  is  it 
not  more  evident  in  the  south  Atlantic,  West  Indies,  and  coast  of 
South  America,  where  her  influence  ought  to  be  the  greatest,  in 
the  greatest  expanse  of  ocean  ?  And  yet  the  tides  there  are  so 
80  small  they  are  scarcely  noticed. 

It  is  said  that  the  Gulf  stream  is  caused  by  the  efiect  of  the 
trade  wind  on  the  Caribbean  sea,  by  pressing  the  water  westward, 
and  causes  the  outlet  at  the  Gulf  of  Mexico.  That  may  produce 
some  effect ;  but  can  it  be  the  sole  cause  of  the  Gulf  stream  ? 
Although  that  stream  may  be  swayed  from  its  course  (like  a  cable 
in  a  stream)  both  north  and  south,  by  long  and  violent  winds, 
(as  has  been  seen,)  yet  it  resumes  its  wonted  place  and  preserves 
its  regular  course  so  exactly,  that  in  approaching  it  in  fiur  and 
moderate  weather  in  day  light,  by  ascending  the  shrouds  of  a 
vessel,  it  may  be  seen  at  a  great  distance,  and  when  passing  it, 
the  edge  of  the  stream  may  be  discerned  as  jdainly  as  land  from 
wi^r.  It  appears  as  blue  as  indigo,  while  the  adjoining  water  is 
of  the  usual  green  hue.  The  division  is  so  exact,  that  it  may  be 
noticed  as  jdainly  as  the  crack  between  the  [danks  in  a  house 
floor ;  and  yet,  if  you  dip  a  bucket  of  water  from  the  stream,  it  is 
of  similar  clear  and  white  appearance  as  the  common  ocean  or 
other  water,  but  warmer.  Why  does  the  ocean  always  nm  swiftly 
into  the  Mediterranean  sea,  as  do  the  immense  Danube,  Nile,  and 
other  large  rivers  ?  No  doubt  to  keep  up  the  subterranean  stream 
which  passes  out  of  the  Bay  of  Mexico,  called  the  Gulf  stream. 
This  sustains  the  usual  circulation  and  its  warm  temperature  and 
throws  off  an  immense  evaporation,  as  it  runs  towards  the  colder 
region,  where  it  is  condensed  to  ftimish  materials  for  watmng 
the  Atlantic  coasts  by  frequent  rains,  without  which,  they  would 
be  rare,  and  the  land  parched  by  drought. 
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IkEeiude  found  a  tide  of  about  fifteen  feet,  when  he  reached 
theocean^  on  his  travels  to  the  N.  W.  coast  of  America,  near  Behr- 
inga'  strait  It  is  said  there  is  a  great  tide  at  Calcutta ;  yet,  if 
we  may  believe  the  navigators,  it  is  small  at  the  Sandwich  Is- 
lands, rising  only  one  or  two  feet,  the  highest  flood  always  at 
meridian,  and  being  thus  totally  disobedient  to  the  riang  and 
setting  of  the  moon  in  that  imm^ise  expanse  of  ocean,  who* 
her  influence  ought  to  be  greatest. 

I  hexe  quote  from  the  American  duarteriy  Review,  No.  xzxix, 
£>r  September,  1836,  p.  10.  Art.  I.  Report  made  to  Uie  Senate  ci 
the  United  States,  on  the  subject  of  an  exjdoring  expedition  to 
the  Pacific  ocean  and  the  South  seas,  by  Mr.  Southard,  chairman 
of  the  committee,  March  21st,  1836.  <<  We  diall  detain  the  reader 
bat  a  moment  longer  on  this  branch  of  our  subject,  to  mention  a 
singular  fact  in  relation  to  the  tides  in  tiie  Pacific  ocean,  and  we 
do  this,  in  order  to  draw  the  attention  both  of  practical  navigators 
and  philosophical  observers." 

^^It  is  stated  by  the  intelligent  Mr.  Ellis,  the  missi<Hiary  who 
resided  several  years  in  Tahiti  (Otaheite)  and  the  Sandwich  Is- 
lands, that  the  rising  and  fisdling  of  the  tides,  (in  the  South  sea 
islands,)  if  influenced  at  all  by  the  moon,  appears  to  be  only  so  in 
a  very  small  degree.  The  height,  says  he,  to  which  the  tide 
rises,  varies  but  a  few  inches  during  the  whole  year ;  and  at  no 
time  is  it  elevated  more  than  a  foot  or  a  foot  and  a  half.  Th% 
sea,  however,  often  rises  to  an  unusual  height ;  but  this  appears 
to  be  the  effect  of  a  strong  wind  blowing  fi>r  some  time  from  one 
quarter,  or  the  heavy  swells  of  the  sea,  which  flow  from  different 
directions  and  prevail  equally  during  the  time  of  high  and  low 
water.  During  the  year,  whatever  be  the  age  or  situatkm  of  the 
moon,  the  water  is  lowest  at  six  in  the  morning  and  the  same 
hour  in  the  evening,  and  highest  at  noon  and  midnight.  This  is 
80  well  established,  that  the  time  of  night  is  marked  by  the  ebb- 
ing and  flowing  of  the  tide ;  and  in  all  the  islands  the  time  of 
high  water  and  for  midnight  is  the  same.  The  same  thing  is 
stated  by  Messrs.  Tyerman  and  Bennet,  in  their  journal  of  voy^- 
ages  and  travels :  it  is  generally  known,  they  observe,  but  may 
be  rqieated  here,  in  connection  with  the  aforementi<med  periodical 
but  irregular  inundations  of  the  sea,  that  the  tides  throughout  the 
Pacific  ocean  do  not  appear  to  obey  the  influence  of  the  moon  in 
the  sUghteet  degree.    It  is  always  high  water  about  twelve,  and 
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low  abeul;  six  o'clock,  day  and  night.  The  fact  has  also  been 
noticed  by  a  few  British  navigators.  Capt  Beecby,  after  deam* 
Ung  the  harbor  of  Papiete  and  of  some  other  {daces  on  the  norA 
aide  of  Otaheite,  says,  it  is  generally  high  water  at  half  an  hour 
t^ter  nocm  every  day,  and  low  water  a^  six  in  the  morning ;  at 
tibe  some  time  he  observes,  in  language  which  might  mislead  the 
leader  if  not  understood  with  some  qualifications,  that  the  tides 
in  all  these  harbors  (of  Otaheite)  are  very  irregular.  These  irreg* 
ularities  are,  doubtless,  what  Messrs.  Tyerman  and  Bemiet  call 
^'  irregular  inundaticHis''  of  die  sea,  which  according  to  Ur.  Ellis, 
are  oceaa<med  by  the  strong  wind^  blowing  for  some  time-  fiom 
one  quarter,  or  the  heavy  swells  of  the  sea  coming  from  various 
directions.  The  fact  is  also  confirmed  by  an  intelligent  correa* 
pcmdent,  Mr.  John  Ball,  of  Troy,  N.  Y.,*  who  states,  that  during 
bis  three  weeks'  stay  at  Tahiti,  the  tide  was  observed  to  rise  about 
one  foot,  and  always  highest  at  twelve  o'clock,  noon  and  midnight; 
and  he  adds,  I  was  informed  that  this  is  always  the  case.  Another 
writer,  whose  remarks  are  published  in  the  Journal,  (from  that  of 
the  Franklin  Institute,)  adds  to  the  testimony  on  this  point  the 
following, — that  Prof.  Whewell  states,  that  Lieut.  Maiden,  who 
accompanied  Lord  Byron  on  his  voyage  to  the  Sandwich  Islands 
in  the  British  i^p  Honde,  in  1824-25,  gives  a  similar  account  of 
the  tides  at  Owyhee.  But  the  language  of  Lieut.  Maiden  is, 
that  the  tide  was  observed  to  rise  about  four  feet,  and  to  be  high 
water  at  sunset,  and  low  water  at  day  light,  being  influniced  by 
the  sea  and  land  breezes." 


Abt.  VI. — Equulization  of  Temperature  and  supply  of  air  in 
rooms  warmed  by  fuma^ces  beneath  ;  in  a  letter  to  the  editor ^ 
from  James  Bolton,  A.  M.,  M.  D.,  dated  Fredericksburgh,  Dec. 
26,  1837. 

Dear  Sir, — ^Having  amused  many  of  my  leisure  hours  witfi 
investigations  into  the  best  modes  of  applying  heat  to  the  warm- 
ing of  houses,  I  send  you  the  following  as  the  most  important  re- 
stdts  which  I  obtained.  Our  own  dwelling  was  warmed  by  an 
ordinary  hot  air  furnace,  and  to  it  I  found  the  following  objec- 
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tieiis.    Tie  air  was  admitted  into  the  air  chamber  of  the  fbtnace 
fiom  the  basement  rocMOS  and  hall  where  it  was  jdaced,  and  this 
air  ascended  into  the  pariors  loaded  with  coal  dust  and  othnr  im« 
purities.    This  evil  was  entirely  corrected  by  obtaining  all  the 
air  for  the  sup{dy  of  the  air  chamber  from  without  the  house.    A 
large  eight  inch  pipe  was  led  from  the  bottom  of  this  chamber 
through  one  of  the  walls  of  the  house  to  the  open  air.     This, 
besides  obviating  the  difficulty  above  stated,  ventilated  our  rooms 
with  a  constant  supply  of  fresh  air.    The  next  objection  was, 
that  persons  sitting  in  our  rooms  complained  of  cold  feet,  while 
in  every  other  respect  they  felt  comfortable.     On  examining  the 
temperature  of  the  air  in  the  room  at  different  heights,  I  found  a 
variation  of  a  degree  for  every  foot.     That  is,  at  the  height  of 
mx  feet  from  the  floc»r  the  thermometer  stood  six  degrees  higher 
than  at  the  floor  itself.     This,  then,  was  a  very  serious  objection, 
and  I  set  about  inunediately  endeavoring  to  remove  it.    On  re* 
flection,  it  occurred  to  me,  that  as  our  rooms  were  very  tightly 
closed,  having  double  sashes  to  our  windows,  the  flues  of  tha 
chimneys  closely  stopped,  and  the  doors  (made  to  fit  tightly)  gen** 
erally  closed,  that  there  was  no  way  of  escape  for  the  air  already 
in  the  room,  when  the  furnace  was  set  in  operation,  so  that  it 
could  not  readily  receive  the  addition  of  heated  air,  and  none  for 
the  exit  of  the  air  after  it  had  given  out  to  the  room  its  share  of 
caloric  received  from  the  furnace.     This  cold  air  settled  to  the 
floor  and  there  lay  almost  stagnant.     Here,  then,  was  the  root  of 
the  difficulty.     To  remove  it  I  adopted  the  following  expedient, 
which  proved  entirely  efiectual.     I  led  a  pipe  from  the  floor  of 
each  room  to  the  bottom  of  the  air  chamber,  and  cut  off'  all  oth^ 
supplies  of  air.     The  process  of  heating  the  air,  then,  w^  as.  fol- 
lows.    That  already  in  the  chamber  was  heated  and  ascended  to 
the  rooms  above ;  to  supply  its  place  the  cold  air  of  the  room^ 
descended  by  the  pipes  which  I  had  introduced  and  was  in  its 
turn  heated  and  ascended ;  thus  keeping  up  a  constant  circulation 
of  air  in  the  rooms.     I  afterwards  introduced  a  two  inch  pipe  to 
supply  fresh  air  to  the  chamber  from  without  the  house.     Tins 
pipe  had  a  valve,  so  that  I  could  regulate  the  amount  of  air  sup- 
plied by  it.     The  effects  of  this  improvement  were,  that  tb«rf 
was  a  difference  in  temperature  of  only  a  degree  and  a  half  in  six 
feet  instead  of  six  degrees  as  formerly,  and  we  were  no  longer 
troubled  with  cold  feet  while  sitting  in  these  rooms. 
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After  testing  the  utility  ot  these  improvements  for  about  ikre 
years,  being  desirous  that  all  using  ftumaces  might  avail  themr 
selves  of  them,  I  have  sent  this  conmiunication  for  insertion  in 
your  interesting  record  of  the  daily  improvements  going  on  in  the 
arts  and  sciences. ' 


Abt.  Vn. — Description  of  an  Air  Pump  of  a  very  simple  con- 
stnidion,  which  acts  both  as  an  exhauster  and  condenser;  by 
John  Johnston,  A.  M.,  Professor  of  Natural  Science  in  the 
Wesleyan  University,  Middletown. 

The  last  No.  of  this  Journal*  contains  a  description  of  a  very 
ingenious  air  piunp  invented  by  Dr.  Hare,  Professor  of  Chemistry 
in  the  University  of  Pennsylvania,  which  is  capable  of  perform- 
ing on  a  much  larger  scale  precisely  the  same  operations  as  the 
one  I  am  about  to  describe,  but  in  quite  a  different  manner.  The 
next  day  after  I  had  contracted  with  Messrs.  Brown  &  Francis,  in 
New  York,  for  this  air  pump,  which  is  now  in  possession  of  the 
Wesleyan  University,  I  had  the  pleasure  of  viewing  Dr.  Harems 
in  his  laboratory  in  Philadelphia. 

This  pump,  as  will  be  seen  by  the  figure,  has  two  barrels,  in 
which  the  pistons  are  worked  precisely  as  in  those  in  common 
use,  and,  in  general,  it  is  constructed  in  a  similar  manner.  The 
pistons,  however,  are  solid,  and  at  the  base  of  each  barrel  are  two 
valves,  one  opening  upward  and  the  other  downward.  In  the 
center  of  the  firm  piece  of  mahogany,  which  forms  the  base  of 
the  instrument,  are  two  brass  tubes,  which  are  seen  in  the  figure 
at  A  and  B,  by  the  removal  of  the  plate  of  brass  D.  Of  these 
tubes,  A  communicates  with  the  valves — one  in  each  barrel — that 
opens  upward,  and  B  with  the  valves  that  open  downward.  Now 
when  either  of  the  pistons  descends,  the  air  in  the  barrel  below  it 
will  of  course  pass  out  through  the  downward  opening  valve 
and  tube  B  connected  with  it ;  and  when  it  is  again  raised,  the 
air  will  pass  in  through  the  tube  A  and  the  upward  opening  valve. 
At  the  center  of  the  disc  F,  is  an  aperture,  as  in  conunon  air 
pomps,  into  which  a  tube  may  be  screwed,  and  directly  beneath 

•  Vol.  ixxiii,  page  237. 
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it  18  another  aperture  communicating  with  the  tube  O ;  and  the 
part  EC  is  constructed  in  such  a  manner,  that  wh^i  E  is  upward, 
a  passage  is  opened  between  the  aperture  F  and  tube  A,  and  als^ 
between  the  tubes  B  and  G.  If  the  pump  be  now  w<Nrked,  it  is 
evident  the  air  will  pass  in  at  F  and  out  at  G,  that  is,  it  exhausts 
at  F  and  condenses  at  G.  If,  however,  we  give  EC  a  quarter  of 
a  revolution,  and  bring  C  upward,  the  passages  firom  A  to  F,  and 
finmi  B  to  G,  are  closed,  and  others  opened  from  B  to  F,  and  from 
A  to  G ;  and  by  working  the  pump  the  air  will  now  be  made  to 
pass  in  at  G,  and  out  at  F,  or  in  the  reverse  direction  firom  that 
ju0t  described.  This  pump,  therefore,  like  the  one  described  by 
Dr.  Hare,  when  worked  is  constantly  exhausting  and  condensing. 


The  uses  to  which  this  air  pump  may  be  I9)plied,  obviously 
include  all  those  of  a  common  air  pump  and  condenser ;  and 
also  ttiables  the  operator  to  transfer  any  gas  that  will  not  onrrode 
the  metals  from  one  vessel  to  another,  (as  does  that  of  Dr.  Hare.) 
To  do  this,  it  is  only  necessary  to  attach  tubes  at  F  and  O  lead- 
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Bog  to  the  different  gascHnetersi  or  other  vessels  between  which 
the  transfer  is  to  be  made  ;  and  by  means  of  the  pert  EC  the  gas 
be  made  to  pass  in  either  direction  at  pleasure. 

I  ought  to  remark  before  closing,  that  previous  to  my  applica- 
tkn  to  Messrs.  Brown  &  Francis,  they  had  manufactured  several 
air  pumps  of  this  description,  with  the  exception  of  the  tube  G, 
which  was  added  at  my  suggestion ;  and  which  adapts  it  in  a  pe- 
culiar numner  for  use  in  a  chemical  laboratory. 

Messrs.  Brown  &>  Francis  also  manufacture  a  much  smaller  air 
pump,  with  a  single  barrel  of  the  same  construction. 


Abt.  Vni. — Notes  respecting  certain  Indian  Mounds  and  Earthr 
foorkSj  in  the  form  of  Animal  Effigies,  chiefly  in  the  Wisconsin 
Terrikiryj  U,  S. ;  by  Richabd  C.  Taylob,  Esq. 

DuBiNG  the  past  year,  whilst  traversing,  in  the  society  of  some 
scientific  friends,  that  portion  of  Wisconsin  Territory  which  is 
bounded  by  Illinois  to  the  south,  and  the  beautiful  Wisconsin 
River  to  the  north,  we  frequently  found  our  attention  attracted 
by  the  singularly  formed  Indian  mounds,  of  which  the  elevated 
prairies,  as  well  as  the  rich  valleys  and  the  borders  of  the  lakes 
and  rivers  of  this  region,  afford  such  numerous  specimens. 

The  existence  of  abimdant  traces,  apparently  monmnental,  of 
an  ancient  and  now  probably  extinct  nation,  within  the  country 
under  our  present  recognizance,  was  known  long  ago  to  its  early 
ex{dorers,  of  which  the  French  were  doubtless  the  first,  in  the 
seventeenth  century,  and  has  been  mentioned  by  some  of  the 
travellers  who  have  subsequently  written  concerning  this  country. 
But  I  was  unprepared  to  discover  in  the  forms  of  these  remains, 
whose  origin  is  so  obscure,  other  than  the  usual  simple  tumuli ; 
'  such  as  abound  on  the  borders  of  the  Ohio,  and  throughout  the 
great  valley  of  the  Mississippi,  and  upon  the  green  plains  and 
rich  bottoms  of  the  Missouri ;  which  timiuli  do  closely  resemble 
those  which  are  so  piofiisely  scattered  over  the  plains  of  Europe, 
and  are  especially  abundant  on  the  chalky  downs  of  England. 

Rumors  of  the  remains  of  an  ancient  city,  discovefed  withia 
the  past  year,  in  the  eastern  part  of  thia  territory,  wher^  the 
gfound  plans  of  si^iposed  buildings  and  fortificatiens  may  sitll  be 
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iHMsed,  had  heem  lately  circulating  in  the  United  States,  and  con- 
tnlmted  to  lead  our  attentii^  towards  those  singular  memorials 
which  daily  presented  themselTes  on  the  route  through  this  inters 
4D0tiiig  region.  Respecting  the  so  called  city  of  Aztalan,*  I  was 
pnavcoited,  mtifortunately,  when  within  a  day^s  journey,  firom 
wairiwBg  its  site ;  tjod  regret  my  inaUhty  to  speak  £rom  personal 
knowledge  on  this  subject  Inf<mnation  of  a  more  detailed  and 
tiriipa^fic  character  than  we  now  possess  is  much  needed. 

As  rdales  to  a  great  number  of  other  positions,  it  was  discov- 
that  the  configurations  of  the  earthworks,  or  moundsas  they 
Qsoally  tenned,  which  at  first  dght  ai9)eared  decidedly  to  r^ 
aemhle  the  sites,  or  ground  plan,  and  foundation  lines  of  (onnet 
bafldings,  w^e  really  designed  as  rude  representations  and  out- 
lines of  certain  animals,  and  even  of  the  human  figure ;  in  addir 
taoa  to  those  tmnuli  which  had  been  constructed  in  the  usual 
^Rular,  quadrangular,  and  oblong  sbapes. 

The  circular  tumuli  of  the  Wisconsin  prairies,  are  commonly 
about  fifty  jfeet  in  diameter,  and  are  not  elevated,  in  general,  more 
than  ten  or  fifteen  feet  above  the  surrounding  level;  but  often 
not  half  so  much. 

Those  in  the  forms  of  parallelograms  are  seldom  less  than  a 
hnndred  fiset  long,  and  are  occasionally  seen  much  longer,  as  in 
the  example  figured,  [pL  n.  fig.  3,]  which  is  six  hundred  feet  in 
lengdi.  Perhaps  in  this  instance  it  was  thrown  up  as  a  defensive 
earthwork,  as  its  situation  seems  to  indicate. 

Above  the  junction  of  the  Des  Moines  River  with  the  Missis- 
iqqpi,  in  BSissouri,  in  the  region  locally  known  as  <<  Blade  Hawk's 
CkHmtry,"  we  examined  a  long  range  of  the  circular  tumuli. 
These  wore  all  of  the  common  dze,  and  scmie  of  them  contained 
vecent  graves  of  deceased  Indians,  as  was  afterwards  observed  in 
many  other  localities.  Thus,  in  the  present  day,  the  burial  {dace 
of  die  Sanks  and  Fox,  the  Winnebago,  and  other  tribes,  is  very 
coomumly  chosen  upon  the  site  of  the  more  ancient  monuments ; 
the  memorials  of  a  people  that  existed  in  unknown  times. 

It  ia  scarcely  necessary  h^e  to  include  within  our  notice  those 
monnds  of  much  lai^er  dimensions,  existing  on  the  borders  of 
the  Ohio  and  Mississi^qpi,  to  the  south  and  east.    On  the  former 

*  The  Mexkmos  have  a  tradition  that  they  orif  inally  came  from  the  north,  from 
m  ttmntry  called  Axtalan. 
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river  one  mound  is  seventy  feet  high,  and  thirty  or  fcwrty  rods  ita 
circumference.  Even  within  the  hmits  of  the  rapidly  rising  city 
of  St.  Louis,  are  some  of  great  magnitude.  On  the  AmeiK»ci 
bottom,  at  the  village  of  Cahokia,  (Illinois,)  it  is  stated  by  a  con- 
tributor to  a  Western  periodical,  that  more  than  two  lumdred 
mounds  are  visible  from  one  spot ;  the  largest  being  2400  feet  in 
circumference,  and  90  feet  in  height ;  in  figure  approaching  to  a 
parallelogram.  In  the  CSierckee  country  an  earthwork  has  be^i 
described,  as  75  feet  high  and  1114  feet  round. 

The  earthworks  which  have  been  constructed  in  the  shapes  of 
animals,  abound  in  the  Iowa  district  of  Wisconsin.  They  occur, 
mixed  with  the  other  varieties,  in  great  numbers,  around  the 
high  lands  which  skirt  the  "  Four  Lakes,"  forming  a  species  of 
€Uto  relievo,  of  gigantic  proportions.  This  district  appears  to 
have  been  originally  much  resorted  to  by  the  early  tribes,  whose 
relics  we  here  behold,  mixed  with  those  of  the  modem  Winne- 
bagos.  At  one  spot  alone,  probably,  at  least  one  hundred  tur 
muli  may  be  counted.  The  Indian  path,  along  which  we  passed, 
has,  for  near  half  a  mile  in  length,  a  series  of  these,  mixed  with 
circular  mounds,  in  tiers  several  deep,  on  both  sides ;  forming  a 
cemetery  in  magnitude  of  itself  sufficient,  one  would  imagine, 
for  the  chiefs  and  warriors,  and  their  descendants,  of  a  whole 
tribe,  if  such  was  the  original  design  of  these  earthworks.  On 
the  summits  of  some  might  be  seen  the  recent  graves,  iHK>tect6d 
by  pallisados,  of  the  last  Indian  possessors  of  the  soil. 

The  site  of  the  singular  group  of  mounds  exhibited  in  our  fig- 
ure, [pi.  L  fig.  1,]  is  about  eighteen  miles  west  of  the  Four  Lakes, 
and  sefven  miles  east  of  the  two  remarkable  natural  hills  called 
the  Blue  mounds.  The  area  comprehended  in  the  drawing  is 
about  two  thousand  three  hundred  feet  in  length.  The  figures 
are  traced  from  survey,  and  their  dimensions  and  the  intermedi- 
ate spaces,  were  ascertained  by  admeasurements.  In  this  group 
there  are  seen  the  effigies  of  at  least  six  quadrupeds ;  six  mounds 
in  parallelograms,-  one  circular  tumulus;  one  human  figure, 
and  one  circle  or  ring  which  may  have  been  formed  by  the  In- 
dians in  their  dances,  whether  peaceful  or  warlike,  or  may  have 
been  occupied  for  some  such  jmrpose,  in  by-gone  times,  as  the 
torturing  and  destrojring  their  prisoners.  The  great  Indian  trail, 
or  war-path,  which  leads  from  Lake  Michigan,  near  Milwaukie, 
to  the  Mississippi  above  Prairie  du  Chien,  passes  along  the  edge 
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ef  this  chain  <^  earthworks,  and  is  now  for  many  miles  adopted 
as  the  route  of  the  military  road  to  the  latter  fort.  We  pursued 
thiB  route  Ux  a  great  distance  along  the  dividing  ridge  between 
the  ncnthem  and  south^m  waters ;  and  we  continually  saw  me» 
mofials  of  the  character  above  described,  along  its  borders. 

What  animals  are  represented  by  these  rude  monuments  of 
earth,  now  covered  with  the  rank  prairie  grass,  is  not  made  alto- 
gether af^Mirent  by  their  designers.  If  of  the  horse,  the  design 
is  wxnewhat  doubtful.  We  were  rather  inclined,  however  imper- 
fect the  representation,  to  attribute  the  intention  of  the  constriK^- 
tots  to  be  that  of  exhibiting  the  figure  of  the  Buffalo ;  an  animal 
which  had  here  the  finest  pasturage,  and  an  almost  boundless 
range,  within  one  of  the  most  ample  hunting  grounds,  and  were 
exceedingly  numerous  at  the  time  of  the  first  exploration  of  the 
country  by  the  French.  It  is  nevertheless  to  be  admitted,  that 
the  hump,  a  remarkable  characteristic  of  the  Buffalo,  which  it 
yroald  seem  unlikely  to  have  been  omitted  in  the  representations 
of  that  animal,  is  never  seen  in  these  figures,  which  are  distribu- 
ted over  the  sur£M^  of  so  many  hundred  square  miles  of  this 
eountry. 

The  respective  dimensions  of  these  animal  effigies  in  our 
ground  plan,  are  90,  100,  102,  103,  120,  and  126  feet  in  length  ; 
all  of  them  aiqperendy  represent  the  same  description  of  animal. 
Figures  having  precisely  the  same  proportions  in  their  outlines, 
may  be  seen  at  very  short  intervals  throughout  the  Territory  of 
Wisconsin,  being  generally  firom  90  to  120  feet,  and  extending 
to  150  feet  long.  This  form,  although  the  most  prevalent,  is  by 
no  means  the  only  (Hie,  as  we  shall  proceed  to  show. 

In  the  midst  of  this  group,  represented  by  our  sketch,  and 
forming  a  very  important  portion  of  it,  we  have  now  to  notice 
Abe  representation  of  a  human  figure,  lying  in  an  east  and  west 
direction;  the  head  towards  the  west,  and  the  arms  and  legs  ex- 
tended. Its  length  is  one  hundred  and  twenty  five  feet,  and  it  is 
eoe  hundred  and  forty  feet  from  the  extremity  of  one  arm  to  that 
of  the  other.  The  body  or  trunk  is  thirty  feet  in  breadth,  the 
head  twenty-five  feet,  and  its  elevation  above  the  general  surfiBtce 
of  the  prairie,  is  about  six  feet.  Its  configuration  is  so  distimt, 
that  there  can  be  no  possibility  of  a  mistake  in  assigning  it  to  the 
human  figure. 
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There  is  nothing  remarkable  about  the  oblong  moonds.  The 
drcular  tumulus  in  the  centre  is  the  highest,  and  overlooks  th^ 
whole  group.  Whether  all  or  any  of  these  earthworks  ooDtain 
bones,  we  had  no  opportunity  of  determining.  They  probaUy 
all  do. 

The  site  of  this  interesting  series  is  an  elevated  open  prairie, 
on  the  dividing  ridge  between  the  waters  of  the  Wisconsin  and 
Rock  rivers.  These  monuments  are  covered  with  the  same  green 
carpet  of  prairie  grass,  intermixed  with  bright  and  brilliant  flow- 
ers, as  the  prairie  itself.  There  is  an  intervening  space  near  the 
centre  of  the  group,  now  overgrown  with  bushes,  which  probaMy 
conceal  some  unnoticed  mounds.  The  figures  marked  on  these 
and  the  other  animal  outlines  in  our  drawings,  indicate  their  di- 
mensions in  feet. 

We  twice  visited  these  singular  specimens  of  Indian  antiquky, 
and  consequently  can  speak  with  greater  confidence  as  to  the  g«A» 
eral  accuracy  of  the  sketch  accompanying  this  article. 

Half  a  mUe  westward  of  this  remarkable  group,  and  on  the 
same  elevated  prairie,  occurs  a  solitary  mound,  about  ninety  feet 
in  length,  representing  an  animal  in  all  respects  like  those  we 
have  described,  but  lying  with  the  head  towards  the  southwest. 
[PL  n.  fig.  2.] 

Along  the  space  of  twenty  miles  firom  this  positicm,  extending 
to  the  Four  Lakes  eastward,  similar  moniunents,  intermixed  witii 
plain  tumuli,  are  seen  at  almost  every  mile,  in  the  lowest  situar 
tions  as  well  as  crowning  the  highest  swells  of  the  prairies ;  and 
they  are  still  more  numerous  all  aroimd  those  beautiful  but  almost 
unknown  lakes.  It  would  be  a  ceaseless  repetiticm  of  similar 
ferms  were  we  to  figure  many  of  these,  but  the  outlines  of  a  few 
of  the  most  characteristic  are  introduced  in  the  {date.  Had  time 
and  circumstances  permitted  a  more  leisurely  investigation  and 
survey  of  some  of  the  groups  of  this  region,  there  is  little  doubt 
but  many  drawings  of  a  highly  interesting  character  could  have 
been  constructed  in  addition  to  Aose  which  illustrate  this  com- 
munication. 

Pig.  3,  PI.  n.  An  eflSgy  ninety  feet  long,  in  form  resembling 
the  animal  outlines  previously  described,  is  placed  nearly  at  the 
foot  and  at  the  point  of  a  remarkable,  {Hcturesque,  perpendicular 
bluff,  of  coarse,  friable  sandstone,  fix)nting  a  rich  meadoi^,  the 
£Eivorite  resort,  no  doubt,  of  numerous  bufialos  in  olden  times.    In 
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fiont  of  this  hkrfE^  and  enelnring  the  mound  or  effigy,  is  a  long 
earthwork  in  an  exact  straight  line,  about  two  hundred  yards  in 
knugth,  having  an  opmiing  in  the  centre  opposite  to  the  animaL 
nn^e  positioo  of  this  earthwork  indicates  its  having  been  designed 
Ibr  the  purposes  of  defence  or  fcHtification  against  an  enemy ; 
pflrJMipB  as  an  outwcvk  to  the  strong  hold  in  the  rear,  formed  by 
the  bluff  itsdfl  The  great  Indian  road  to  which  we  hare  already 
iiofcired,  skirts  along  the  outer  or  southern  side  of  this  embank- 
ment. 

Fig.  4,  PL  n.  This  sketch  is  drawn  from  the  admeasuranent 
ai  acouple  of  animal-diqied  mounds,  between  which  passes  the 
same  Indian  path,  at  the  distance  of  six  miles  west  of  the  Four 
Lakes.  Th^  figures  are  selected  to  shew  that  one,  if  not  both 
of  them,  represented  a  different  species  of  animal  to  those  we 
hanre  traced  in  the  preceding  outlines.  In  one  instance  only  they 
w«re  depicted  with  the  q^iendage  of  a  tail ;  the  others  were  tail- 
less ;  and  whether  in  the  present  case  this  deviation  from  the 
ittual  configuzation  resulted  from  the  caprice  of  the  Indian  artists, 
or  really  depictured  some  beast  more  favcnred  by  nature  than  his 
contemporaries,  it  is  not  easy  at  this  period  to  decide.  They  are 
respectively  one  hundred  and  twenty  and  <me  hundred  and  two 
fiMt  kog,  and  pertiaps  may  hare  been  intended  to  represent  foxes. 
Fig.  6.  Beyond  the  Wisconsin  Territory,  on  the  north  side 
ci  the  river  of  that  name,  in  the  region  still  held  by  the  Winne- 
bagos,  are  innumerable  mounds,  both  of  the  circular  and  most 
of  the  other  forms  we  have  figured.  At  <me  position,  howerer, 
ttear  the  river,  and  not  fiir  from  English  prairie,  a  group  of  six 
of  these  appear  to  represent  birds,  probably  the  eagle,  or  p«rh^>s 
the  crane,  which  was  the  ancient  badge  of  the  chiefs  of  a  branch 
of  the  once  powerful  tribe  of  Chii^was.*  This  sketch  was 
communicated  to  the  writer  by  the  perscm  who  took  the  mginal 
Sbdmeasurementa  The  scale  of  these  is  about  the  same  as  the 
proceding. 

PL  I,  Fig.  2  is  a  tracing  from  a  sketch  drawn  to  a  larger  scate, 
of  a  bird-shqied  mound,  in  the  same  regicm  ;  which  sketch  was 
liimidied  me  by  an  intelligent  individual,  but  at  course  I  am 
tmaUe  to  vouch  for  its  accuracy.  Possibly  the  figures  whioh 
^Hmwbme  I  had  noticed  as  possessing  the  general  form  of  the 

*  Col.  McKennej't  Hiitory  of  the  Indian  Natioofl. 
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letter  T,  might  on  further  inspection  have  been  found  to  approach 
to  the  bird  form  also. 

Forms  supposed  to  represent  turtles  have  also  been  seen  in  m(»e 
than  one  situation,  constructed  on  an  equally  large  scale.  Of  this 
class  I  cannot  speak  with  sufficient  certainty  from  personal  obser- 
vation. We  know  that  there  existed  the  "Turtle  Tribe"  of 
Indians,  which  had  that  animal  for  its  badge.  The  "  Walking 
Turtle"  family,  according  to  McEenney,  was  one  of  the  highest 
distinction  in  the  Winnebago  tribe. 

To  the  above  notices  may  be  added  some  memoranda  of  certain 
other  points  where  I  observed,  or  have  knowledge  of  the  exist- 
ence of  tumidi  or  moimds  in  the  shape  of  animals  in  this  western 
r^ion. 

At  the  great  savanna  or  prairie  on  the  south  bank  of  the  Wis- 
consin river,  called  English  prairie,  are  earthworks  having  the 
ciiy^ular,  the  oblong,  and  the  usual  animal  forms,  and  also  some 
which  bear  resemblance  to  the  Roman  letter  T,  as  sdiown  in  PI. 
n.  Pig.  1. 

Animal  effigies  occur  fifteen  miles  to  the  southwest  of  the  last 
mentioned  locality,  along  the  course  of  an  ancient  tml,  and  also 
of  the  present  military  road  to  Prairie  du  Chien  firom  Fort  Winne- 
bago. Numerous  others  may  be  recognized  between  these  and 
the  Mississippi. 

In  the  vicinity  of  the  remarkable  hills  called  the  Blue  Mounds, 
they  occur  abundantly.  These  hills  were,  until  very  lately,  a 
great  resort  of  the  Indian  inhabitants ;  as  their  existing  paths, 
converging  hither  in  singularly  straight  lines  from  every  point  of 
the  compass,  amply  testify. 

In  the  centre  of  the  territory,  at  sites  which  it  would  be  tedious 
to  enumerate,  we  repeatedly  passed  by  similar  moimds,  almost 
invariably  contiguous  to  Indian  paths,  whose  deeply-worn,  but 
narrow  tracks,  attest  their  extreme  antiquity  and  long  use. 

Between  the  interesting  limestone  hill,  styled  Sinsinnawa 
Mound,  and  the  town  of  Galena,  these  animal  representations  are 
seldom  out  of  sight,  and  are  accompanied  by  earthworks  of  sim- 
jjier  forms.  They  prevail  equally  in  the  low  meadow  sites,  as 
upon  the  higher  prairie  ridges. 

Elevated  circular  tumuli  rise  fifom  the  flats  on  the  maigin  of 
the  Mississippi,  at  the  old  French  village  or  trading  station  of 
Prairie  du  Chien. 
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All  along  the  borders  of  the  beautiful  Wisconsin  river,  extend-^ 

ing  from  its  mouth  to  the  Winnebago  Portage,  similar  monuments 

acre  traceable  on  the  high  and  dry  lands.     Occasienally  they  occur 

in  groups  and  chains,  and  not  solitarily,  and  are  of  various  fashions. 

On  the  sh(»^es  of  Lac  de  Boeuf  and  Lac  Apucaway,  wherever  the 

land  is  dry  and  sufficiently  elevated^  one  may  observe,  even  from 

the  ivater,  a  vast  number  of  tumuli.     Upon  the  summits  of  some  of 

these  may  from  time  to  time  be  recognized  the  modem  grave  of 

some  Winnebago  or  Menominie  chief,  strongly  ^tected  by 

pockets.    The  maj^ins  of  the  Pox  river  are  remarkable  for  the 

numerous  Indian  remains  of  this  description.    Colonel  Petitval,  of 

the  U.  S.  Topographical  department,  who  was  engaged  during 

the  last  summer  in  a  survey  of  this  river,  had  the  kindness,  at  my 

request,  to  give  some  attention  to  these  mounds.    He  describes  ati 

inmiense  assemblage  of  them,  at  a  point  on  the  river,  called  the 

Ifted  Bank,  extending  far  into  the  interior,  both  north  and  south) 

foa  an  undetemiined  distance.     Twelve  of  the  mounds  at  this 

place  were  opened  under  his  direction,  among  which  was  an 

animal  mound  one  hundred  and  fifty  feet  long.    All  of  them 

contained  human  bones  in  a  very  decomposed  state. 

Chie  of  the  most  extensive  and  interesting  collections  of  these 
monumental  structures,  exists  near  the  eastern  shore  of  Winne- 
bago lake^  within  the  reservation  made  to  the  Stockbridge  and 
Bkotherton,  conmionly  called  the  New  York  Indians.  I  am  in- 
debted to  Dr.  Lyman  Foote,  of  Fort.  Winnebago,  for  information 
on  this  and  some  other  localities  of  Indian  monuments. 

At  a  {dace  named  Crawfordsville,  on  the  Fox  river,  a  group  of 
ancient  mounds  has  recently  been  announced  in  the  western  per 
pers.  These  structures  are  described  as  being  from  three  to  sev- 
enteen  rods  (two  hundred  and  eighty  feet)  in  length ;  generally 
kbottt  four  feet  high,  and  they  are  stated  to  resemble  '<  lizards, 
alligators,  and  flying  dragons."  They  here  all  point  in  the  same 
general  direction,  but  are  not  precisely  parallel.  Among  them 
there  is  one  very  large  mound,  which  overlooks  all  the  rest 

A  writer  in  the  United  States  Gazette,  during  a  late  visit  to 
Wisconsin,  observed  numerous  mounds  and  laj^e  embankments, 
spread  over  a  i^)ace  of  thirty  miles  around  the  site  of  "  the  ancient 
city."  Some  of  them  were  designed,  he  states,  to  resemble  "  liz- 
ards, turtles,  buflalos,  and  even  human  forms."  The  present 
wandering  tribes  of  Indians  are  "entirely  unable  to  give  any  ac- 
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ooant  of  these  remains,  or  to  furnish  the  sUghtest  tradition  re* 
qpecting  the  ancient  possessors  of  the  soil." 

Having  disposed  of  as  much  of  the  details  in  my  possession,  ai 
a^war  necessary  in  relation  to  the  localities  of  animal  shaped 
earthworks,  I  have  little  to  add  concerning  the  mounds  and  In- 
dian antiquities  of  other  paris  of  this  continent.  Ample  details 
l^eqpecting  a  great  many  of  them  may  be  found  in  well  known 
works  <m  these  subjects,  such  as  that  of  Dr.  McCulloch,*  and  the 
Archnalogia  Americana. 

From  these  and  other  authorities  it  does  aiq)ear,  that  the  (oom 
of  these  mounds  elsewhere  are  materially  different  to  those  I  have 
been  describing  in  Wisconsin  and  to  the  north  of  it 

The  animal  form  does  not  prevail  in  the  Indian  monuments 
within  the  valley  of  the  Ohio.  No  aUusion  is  made  by  Cdonel 
JLong,  in  the  narrative  to  his  second  expedition,  to  any  but  the 
ordinary  circular  tumuli,  in  the  relative  positicms  of  which  the 
editor  observes,  ''  we  could  discover  no  order  or  plan."  On  the 
banks  of  the  Miami  river,  a  group  of  one  elliptical  and  four  cir* 
odar  mounds  is  described,  and  figured  in  {date  2,  of  the  narrative. 

On  the  Fox  river,  of  the  Illinois,  Cd<mel  Long  saw  many 
mounds,  counting  twenty  seven  at  one  spot,  arranged  with  a  cer- 
tain degree  of  regularity,  ''  var3ring  from  Goe  to  four  and  a  half 
feel  in  height,  and  from  fifteen  to  twenty  five  feet  in  length. 
Thw  breadth  is  not  prop(»tionate  to  their  length,  as  it  seldom 
exceeds  bom  six  to  eight  feet  f  other  mounds  are  described  of 
an  oval  form. 

The  square  and  pyramidal  mounds  occur  most  frequently  in 
the  south ;  and  Dr.  McCulloch,  who  is  good  authcnrity  on  the  sub* 
ject  of  Indian  antiquities,  observes,  ^'  that  there  seems  to  be  a  ma- 
terial difference  in  the  construction  and  position  of  the  mounds 
m  Georgia  and  Florida,  from  those  of  CHiio,  Kentucky,  d^cf 

Tumuli,  in  the  form  of  truncated  pyramids,  also  occur  in  the 
scmth.  Dr.  Kain  has  described  a  group  of  six  possessing  this  fonn 
in  East  Tennessee.  Their  prop(»tions  are  ten  feet  in  height, 
by  thirty  or  forty  paces  in  diameter,  in  the  base ;  the  whole  group 
being  enclosed  by  a  ditch. 

Mounds,  having  an  exact  rectangular  form,  are  described  by 
travellers  as  existing  in  Tennessee. 

*  Researches,  Philosophical  and  Antiquarian,  concerning  the  Aborifinal  His- 
tmrj  of  America,  by  I.  U.  McCulloch,  M.  D. 
t  McCuUoch'f  Reaearchea,  p.  503. 
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Bnngier,  describing  the  Indian  mooncb  in  the  region  of 

the  TtfiwawnHM,  states,  that  from  Red  river  to  St.  Louis,  a  di»* 

tsnce  of  fire  hundred  miles,  and  in  breadth  eighty  to  two  hun* 

dfed  mOes,  mounds  constantly  occur,  and  for  the  most  part  are 

sjnnmetrieally  arranged,  and  contain  human  bones  and  other 

txaoes  of  man.     This  writer  suggests,  that  they  may  be  the  twos 

€€  ancient  dwellings,  constructed,  on  the  old  Mexican  plan,  of 

large  bricks,  and  were  covered  with  earth,  which,  mouldering 

down,  left  mounds  in  such  abundance  that  the  traveller  is  never 

€Pal  of  »ght  of  them.     What  an  immense  po^mlation,  he  ob- 

serves,  must  have  occupied  these  dwellings,  which  cover  so  large 

a  pntion  of  the  sai&ce  of  this  region.* 

That  some  of  the  earthworks  in  the  southern  part  of  this  con- 
tinent are  attributable  to  such  an  origin,  appears  to  be  die  opin- 
ion of  other  investigators.  Ptofessor  Rafinesque,  on  the  authority 
oi  M.  Rhea,  states,  that  in  an  ancient  walled  town  near  (TolumUa, 
in  Tennessee,  are  "  the  ruins  of  many  houses  of  various  sizeSi 
fiom  ten  to  thirty  feet  in  diameter,  all  of  circular  form.'' 

The  conical  form  is  the  most  prevalent  in  Ohio.  Mr.  Atwator 
has  deacribed  many  of  these,  and  Dr.  Drake,  among  others,  has 
given  the  details  of  four  large  elliptical  mounds  within  the  limits 
of  the  city  of  Cincinnati. 

It  will  be  seen  by  a  glance  at  our  diagrams,  that  no  precise  po- 
sition, with  regard  to  pcmits  of  the  compass,  determined  the  con- 
struction of  the  Wisconsin  mounds ;  and  that  in  one  case  a  single 
memb^  of  a  group  of  animals  has  been  jdaced  at  right  an^es  to 
the  rest  The  choice,  in  selecting  the  sites  of  these  memorials  of 
ancient  days,  appears  to  have  been  influenced  mainly  by  the  con- 
tiguity to  the  lakes  and  |»incipal  rivers,  and  to  those  great  lines 
of  interior  ccnnmunication  which  from  an  unknown  period  trav<- 
eraed  this  fine  country.  By  this  arrangement  the  greatest  publi- 
<uty  was  given  to  the  burial  places  of  the  distinguished  dead ;  to 
the  simple  yet  permanent  monuments  erected  to  conunemorate 
their  £mie  and  rank,  and  perhaps  with  the  design  to  perpetuate 
the  honor^  and  to  flatter  the  vanity  of  some  of  the  many  tribes 
and  branches  into  which  this  great  Indian  fiunily  appears,  fiK>m 
vemote  times,  to  have  been  subdivided. 

*  See  this  Journal,  Vol.  iii,  p.  37. 

YoL.  XXXIV.— No.  1.  13 
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Learned  aichaedogists  hare  speculated  as  to  what  nation,  in 
£Bur  distant  times,  constructed  the  ordinary  tumuli  of  circular  form, 
so  abundant  in  the  great  Mississippi  valley.  They  have  not  yeit, 
I  jbeUeve,  commenced  to  descant  on  the  origin  of  those  other  oon-^ 
figurations,  the  recent  examination  of  which  has  given  rise  to  the 
present  article^  From  that  highly  important  contribution  to 
North  American  early  history,  the  "Antiquitates  Americanee/' 
lately  edited  by  the  Royal  Society  of  Northern  Antiquaries  of 
C(^nhagen,  Uttle  or  no  knowledge  can  be  acquired  respecting 
the  mounds  of  North  America ;  and  the  communication  in  the 
same  work  from  the  Rhode  Island  Historical  Society,  refers,  for 
the  most  part,  merely  to  the  chiseled  inures  and  hieroglyphics 
on  the  rocks  of  Rhode  Island. 

There  are  few,  if  any,  authentic  sources  at  hand,  from  wh^Kie 
to  draw  information,  and  it  is  no  doubt  quite  unsafe  to  rely  upon 
the  accuracy  of  Indian  traditions  concerning  these  mounds,  espe- 
ciaUy  as  the  last  occupiers  of  the  soil  were  but  comparatively  in 
recent  possession.  Successive  tribes  have  occupied,  by  turns,  the 
legion  of  country  where  these  apparent  animal  and  human  effi- 
gies abound.  The  Winnebago  Indians,  a  branch  of  the  great 
Dahcotah  or  Sioux  family,  have  held  possession  of  that  pert  of 
the  Wisconsin  country  which  lies  immediately  south  of  the  Wis- 
ccmsin  river,  and  east  of  the  Mississippi,  (mly  from  sixty  to  eighty 
yecffs.  Previously  to  this  time  the  district  was  in  the  hands  of 
Ihe  Sauks  and  Fox  Indians,  a  branch  of  the  Chippewas,  who  dug 
and  smelted  ttie  lead  ore,  but  were  driven  out  by  the  Winnebar 
gos.  Neither  of  these  tribes  now  erect  permanent  monum^its 
of  this  character,  to  the  memory  of  their  dead.  We  have  seen 
them,  it  is  true,  in  numerous  places,  excavate  graves,  and  deposit 
Ihe  remains  of  the  deceased  on  the  summits  of  the  ancient  circu- 
lar tumuli,  which  they  appear  to  conceive  were  constructed  Ux 
9Uoh  purposes.  Some  of  these  modem  burial  places  are  accom- 
panied by  rude  memorials,  denotij:^  the  tribe  and  rank,  and  some- 
times by  hieroglyphics,  in  red  paint,  even  recording  the  principal 
achievements  of  distinguished  individuals. 

But  to  a  far  different  race,  assuredly,  and  to  a  far  distant  pe- 
riod, must  we  look  when  seeking  to  trace  the  auth<Mrs  of  these 
singular  mounds,  and  the  earthworks  of  such  various  forms,  which 
are  spread  over  the  North  American  continent,  from  Lake  Supe- 
rior to  Mexica     The  degenerate  Menominees,  and  the  slothful 
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Wimiabagofly  are  retiring  before  tl^  power  and  the  intelligWGe 
of  the  white  man  of  the  old  worid,  as  the  Sauks  and  Fos  Indiaoi 
bad  preyioudy  retreated  from  the  Winnebagos,  and  at  a  stiH 
earlier  period,  the  Illinois  Indians  were  nearly  exterminated  by 
Che  Sauks  and  Foxes.*  But  who  were  they  who  have  left  almost 
imperidiable  memorials  on  the  soil,  attestii^  the  snperiority  of 
their  race  ?  Nation  and  tribe  and  fSunily  succeed  each  other,  and 
for  a  while  occupy  the  land.  They  vanish  in  succession,  and 
leave  few  or  no  traces.  Yet  of  this  unknown  people,  thousands 
and  tens  of  thousands  of  monuments  remain,  which  will  scarcely 
be  obliterated  so  long  as  the  earth  retains  its  present  form. 

The  result  of  a  recent  examination,  by  a  friend  of  the  writer, 
of  the  interior  of  many  of  the  Fox  river  mounds,  shews  satia&&* 
torily  Uiat  the  animal  shaped  earthworks  contain  human  bcnaes 
eqoaUy  with  the  round  tumuli.  These  bones  were  found  in  a 
Tery  brittle  and  decomposed  state,  having  roots  and  fibres  grow* 
iog  tfarc^ugh  them,  and  were  distributed,  conmionly,  through 
every  part  of  the  mounds.  These  researches  also  threw  some 
li^t  <m  the  mode  adopted  in  the  construction  of  these  monil* 
ments ;  for  it  became  evident  that  the  bones  or  bodies  of  the  de- 
ceased were  originally  laid  upon  the  surface  of  the  ground,  and 
the  earth  was  then  helped  upon  them.  No  appearances  occur  of 
glares  being  dug  beneath  the  surface,  in  the  first  instance.f 
Upon  the  mmamits  of  many  of  the  original  tumuli  it  is  evident 
that  the  remains  of  other  deceased  persons  have  been  subse* 
qoently  placed ;  and  a  new  heai»ng  up  of  soil  thereon  contri- 
buted to  augment  its  former  height.  Finally,  the  wandering 
Uenominee  or  Winnebago,  the  last  Indian  occupant  of  the  prairiej 
excavates  a  grave  upon  the  summit,  places  the  body  therein,  in  a 
ntting  or  reclining  position,  and  strongly  defends  it  with  pickets. 
That  the  more  ancient  form  of  burial  upon  the  surface,  and  oi 
accumulating  the  soil  over  the  remains  of  the  dead,  was  not  uni- 
versal among  the  Indian  tribes  of  North  America,  appears  from 
the  examination  of  M.  Rheej:  of  some  antiquities  in  TennesseOi 

*  McKenney't  History  of  the  Indian  Tribes. 

t  One  of  the  animal  monomentB  lately  opened  by  Col.  Petitval  near  the  Red 
Baak,  in  the  Ticinity  of  Fox  river,  was  one  hundred  and  fifty  feet  long.  The  ezca* 
Titioa  was  carried  along  the  entire  length,  that  is,  from  one  extremity  to  the  other, 
•ad  bones  were  found  abundantly.  The  number  of  individuals  buried  in  some 
of  these  earthworks  must  have  been  very  great.  Perhaps  they  each  formed  the 
cemetery  of  a  fiunily  in  those  cases. 
IMade  publie  by  Prod  Rafineaque  in  1892. 
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where,  within  the  ruins  of  an  ancient  town  or  village,  fortified 
with  walls,  "  graves  are  found  in  abundance,  firom  one  to  three 
feet  in  depth,  containing  human  bones.  The  bodies  seem  gen* 
erally  to  have  been  buried  in  a  sitting  posture,  with  flat  stones 
jdaced  around  and  over  them."  I  observed  a  grave  or  sepulchre 
of  this  kind  on  the  summit  of  the  natural  hill,  of  limestone,  called 
Sinsinnawa  mound,  a  few  miles  north  of  Galena. 

Whilst  endeavoring  to  ascertain  the  origin  of  the  animal  formSy 
adopted  in  the  Wisconsin  territory  for  monumental  purposes,  the 
writer  became  eariy  aware  of  the  embarrassments  attendant  on 
all  researches  in  Indian  archasology.  It  has  been  suggested,  that 
they  might  be  designed  merely  to  record  the  achievements  of  cer> 
tain  chiefi  in  hunting.  That  they  were  sepulchral,  and  enclosed 
the  remains  of  human  beings,  has  been  proved  by  the  recent  ex* 
amination  of  many  earthworks  which  have  the  pe<»iliar  forms 
noticed  in  the  preceding  pages. 

Concerning  these  ancient  memorials  of  a  by^gone  peofde,  view- 
ing them  as  commemorative  of  the  dead,  it  has  occurred  to  me 
that  they  may  have  served  in  some  way  to  designate  the  respect- 
ive tribes  or  branches  to  which  the  deceased,  in  whose  honor  the 
structures  were  reared,  belonged.  Even  at  the  present  day  it  is 
an  undisputed  fact,  I  believe,  that  certain,  perhaps  most,  Indian 
families  and  even  tribes  or  l»ranches,  are  distinguished  firom  each 
other  by  badges  indicating  particular  animals,  or  objects ;  or  by 
devices  symbolical  of  some  memorable  national  event  or  peculiar- 
ity. In  the  same  mode,  and  for  the  same  purposes,  many  indi- 
viduals also,  among  the  more  remarkable  of  their  warriors,  assumed 
similar  devices ;  commemorative  of  personal  prowess,  of  success  in 
the  chase  or  in  war ;  and  were  further  distinguished  among  their 
friends  and  adherents,  by  titles  equally  characteristic.  Thus  have 
we  seen,  even  within  the  space  of  a  few  months  from  the  time 
of  writing  this  article,  the  survivors  of  an  Indian  chief  recording 
ai  the  head  of  his  grave,  by  some  rude  hieroglyphics,  the  tribe 
and  attributes  of  the  deceased  And  this  is  Indian  heraldry :  as 
useful,  as  commemorative,  as  inspiriting  to  the  red  warrior  and  his 
race,  as  that  when  in  the  days  of  the  crusades,  the  banner  and  the 
pennon,  the  device  and  the  motto,  the  crest,  the  shield  and  the 
war  cry,  exercised  their  potent  influence  on  European  chivalry. 

In  all  times  have  nations  adopted  and  men  arranged  themselves 
under  baches  and  symbols,  to  which  custom  and  long  cherished 
associations  endeared  them.    Yet  were  they  of  no  higher  import 
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than  those  of  the  North  American  Indian.  In  the  eeriieet  peiiodi 
men  rallied  around  the  sacred  person  of  the  standard  bearer,  with 
eqoal  aelf-derotion,  and  perished  in  its  defence  with  as  much 
heroism,  as  after  generations  have  perilled  life  to  guard  the  con- 
secrated banner,  or  in  our  day  have  died  to  maintain  the  glory  of 
a  national  flag.  So  far  back,  even,  as  the  time  of  Moses,  standards 
were  employed  to  distinguish  die  different  tribes  of  the  children 
<^  Israel.  There  was  an  assigned  |dace  to  each  banner  in  the 
Older  of  the  march  oi  the  entire  host ;  and  all  men  were  directed 
^'  to  pitch  their  tents  by  their  own  standards,  every  one  after  their 
families,  according  to  the  houses  of  their  fathers." 

From  that  time  to  the  present,  in  nearly  all  stages  of  society, 
may  be  traced  the  existence  of  symbols  which  were  adopted  for 
purposes  of  a  like  kind ;  certain  natural  objects  being  commonly 
adeeled  to  designate  particular  races,  naticms,  or  tribes.    Amcmg 
many  of  such  nati<»)s,  these  badges  were  emblazoned  on  their 
military  standards,  and  depicted  on  their  commercial  flags ;  they 
mrere  sculptured  upon  their  monuments,   portrayed  upon  their 
escutcheons,  incorporated  with  their  architecture,  inscribed  upon 
their  seals,  and  impressed  upon  their  coinage.     We  are  informed 
that  the  kings  of  the  Medes  bore  golden  eagles  upon  their  shields  ; 
that  the  Greeks,  the  Trojans,  and  other  wariike  nations,  had  de- 
vices painted  or  sculptured  upon  their  shields  and  helmets  ;*  and 
that  the  ancient  Germans  bore  standards  before  them  in  battle.t 
The  Roman  legions  planted  the  imperial  standard  over  a  large 
pcNTtion  of  the  then  known  world.    By  turns,  the  shores  of  All»on 
have  been  invaded  by  the  Roman  eagle,  the  Danish  raven^  the 
white  horse  of  Saxony,  and  the  Norman  lion. 

And  then,  when  the  followers  of  the  cross  led  on  their  mar- 
shalled thousands  to  war  against  the  crescent,  what  hosts  of  de- 
vices, cognizances,  achievements,  and  symbols,  were  emblazoned 
on  banner,  crest,  and  shield ; — devices  derived  alike  firom  natural 
and  fiom  imaginary  objects,  and  borne  in  commemoration  of  noble 

*  "  Muteraus  cljpeos,  Danamnqiie  insignia  nobii 
AmptemiM : — sic  fatus,  deinde  comantem 
Androgei  galeam,  clypeique  insigne  decorum, 
Induitur." 
f  E^jptttm,  Persians,  Hebrews,  Assyrians,  and  Greeks,  all  carried  ensigns  of 
different  figures  in  their  armies.    Among  the  most  celebrated  sUndards  was  tbe 
blsck  crowned  eagle  of  Attila,  king  of  the  Huns.    It  was  called  Astur,  and  sup- 
posed to  be  the  same  as  the  Schongar  of  the  Tartars.    We  might  also  mention 
the  leaowBed  Gonfidon  and  the  sacred  Oriflamme. 
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deeds,  and  indicating  rank,  and  honor,  and  high  resolve.  TTnder 
the  red  cross  of  St  Geoi^e,  the  lily  of  Prance,  and  a  multitnde  of 
other  standards,  the  leaders  of  the  soldiers  of  Christendom  were 
individually  distinguished  by  their  own  proper  heraldic  bearings. 

That  spirit  which  the  olden  time  originated,  and  which  was 
80  strikingly  displayed  by  the  chivalry  of  the  middle  ages,  haSi 
it  is  true,  been  modified ;  and  as  regards  individuals,  has  been 
almost  obliterated  under  the  changed  aspect  of  the  civilized 
world.  But  with  regard,  perhaps,  to  all  existing  nations,  these 
S]nnbols  are  yet  associated  with  the  spirit  of  patriotism,  with  na- 
tional honor^  or  with  deeply  cherished  remembrances  of  ancient 
grandeur.  The  crescent  of  the  Ottoman  empire  still  shines  in 
the  East ;  the  fleur-de-lis  of  France,  originating  at  least  as  early 
as  the  fifth  century,  is  still  her  honored  emblem ;  the  lion  of  Eng- 
land, that  for  ^^a  thousand  years  has  braved  the  'battle  and  the 
breeze,"  yet  remains  a  cherished  sjrmbol ;  and,  although  arising 
in  later  times,  the  eagle  of  America  is  no  less  an  object  of  national 
pride  and  endearment 

The  foregoing  remarks  arise  out  of  the  obvious  similarity  of 
method  by  which,  in  all  times  and  in  all  countries,  men,  whether 
barbarous  or  civiUzed,  have  found  it  convenient  to  distinguish  and 
arrange  themselves.  If  the  untutored  Indians  have  adopted,  as 
the  badge  of  their  nation,  their  race,  or  their  kindred,  some  aim* 
pie  object  in  nature,  so  also  have  the  more  refined  of  the  old 
world  constantly  pursued  the  same  mode ;  and  doubtless,  one 
common  motive  led  the  people  of  Scotland  to  sdect  the  thistle, 
those  of  Wales  the  leek,  of  Ireland  the  shamrock,  and  of  England 
the  oak,  for  their  national  emblems ;  with  each  and  all  of  which 
many  fond  recollections  are  associated.  Thus  also  did  the  white 
and  red  roses  of  the  rival  houses  of  York  and  Lancaster,  desig- 
nate their  leaders  and  unite  their  followers ;  and  the  same  feeling 
which  gave  rise  to  the  local  badges  of  the  numerous  Scottish 
clans,*  may  be  traced  among  the  North  American  tribes,  and  in 
like  manner,  suggested  the  insignia  of  nmnberless  orders  and  as- 
sociations in  the  civilized  worid.  If  the  mail-clad  knight  of  old 
surmounted  his  helm  with  appropriate  symbols  of  couw^e  in  the 
field,  of  devotion  to  the  true  faith,  or  of  constancy  to  his  ladye 
love,  so  also  does  the  red  warrior  assmne  the  attributes  of  fierce- 

*  The  institution  of  clans  among  the  North  American  Indians,  appears  to  have 
been  general.    Archool.  Am.  Vol.  II. 
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HOB,  of  strength,  reveoge^  or  cnnning — qualities  which  rank 

waooag  the  highest  in  his  esteem — in  the  trophies  of  the  eagle, 

the  bear,  the  serpent,  or  the  fox.    K  among  the  boldest  of  knights 

and  kkigs,  £arope  had  her  GoBur  de  Leon,  so  have  the  chiefs  of 

our  Indians,  though  far  less  known  to  fame,  their  appellations ; 

such  as  the  Hack  Warrior,  the  Grizzly  Bear,  the  Swift  Deer,  the 

Watchful  Fox,  the  Rojling  Thunder,  and  the  North  Wind.    And 

if  in  the  proudest  days  of  rcmiantic  chivalry,  amidst  the  gorgeous 

panoply  of  the  court,  the  tournament,  or  the  battle  field,  all  eyes 

might  recognize  him  of  the  Falcon,  the  Leopard,  or  the  Bloody 

Hand,  so  abo  in  humbler  guise,  yet  with  not  less  pride  of  heart, 

have  the  brave  of  our  aboriginal  Indians  commonly  been  dis* 

tinguidied    No  heroes  of  Greece,  or  Rome,  or  the  Holy  Land, 

were  prouder  of  Ae  badges  of  victory  and  the  trophies  of  4xm* 

quest,  than  are  the  natives  of  our  western  world.    Within  their 

<ywn  limited  qphere,  they  appear  to  have  sought  distinction  and  to 

have  earned  characteristic  titles,  by  the  exercise  of  those  qualities 

irhich  are  most  estimated  in  savage  life ;  and  our  own  ears  are 

fiuniliar,  even  at  the  {oeaent  day,  with  such  titles  as  the  Ekack 

Hawk,  the  Panther,  Alligator,  and  Rattlesnake ;  the  Young  Ea* 

gle,  the  Black  Wolf,  the  White  Dog. 

But  it  was  not  individuals,  merely,  by  whom  such  appellations 
were  bonie.  We  have  good  evidence  that  many  tribes  of  North 
Ammca  adopted,  and  even  yet  retain  for  their  badges,  the  sinn 
pie  natural  <rf>jects  whose  names  they  also  bear ;  as  in  the  men^ 
tmied  instances  of  the  Fox,  the  Turtle,  and  other  tribes.  Infor- 
mation on  this  head  may  be  found  in  Colonel  McEenney's  work 
<'0n  the  Indian  Tribes  of  North  America."  Another  writer, 
finniliar  with  Indian  history,  states  that  '^  all  the  Indian  nations 
are  divided  into  tribes,  after  the  manner  of  the  Jewa"* 

The  Shawanese  nation  was  originally  divided  into  twdve 
tnbes,  or  bonds,  all  of  which  tribes  were  subdivided,  in  the  usual 
mann^,  into  families  or  clans,  of  the  Eagle,  the  Bear,  the  Turtle, 
&c.  These  animals  constitute  their  "  totems,'^  among  which  is 
the  fiunily  or  tot«n  of  the  Panther,  which  sprung  firom  the  Kicfc 
apoo  tribe. 

The  Crane  was  the  badge  of  a  branch  of  the  Chippewa  tribe, 
aa  was,   doubtless,  the  Fox  of  another.     The  authority  last 


*  Johnston,  Indian  Agent.    Arch»ologia  Americana. 
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^pioted,  notices  that  the  Winnebagos,  like  the  Algonquin,  and 
other  tribes,  are  divided  into  bands,  each  designated  by  some  ani- 
mal, as  the  bear,  or  by  the  devil,  or  some  bad  spirit.*  Among  the 
dans  or  bands  of  the  Mohawks,  were  those  of  the  Bear,  the  Wolf, 
and  the  Turtle.  The  Hurons  also  had  a  Bear  clan.  The  Natches, 
who  Uved  on  the  borders  of  the  Mississippi,  had  four  clans,  or 
classes;  the  Sioux  proper  were  subdivided  into  seven  bands, 
and  the  southern  Sioux  into  eight  tribes,  each  being  separately 
classed  by  some  characteristic  namcf  Whether  the  southern 
Indians  were  similarly  subdivided  and  distinguished  does  not  ap- 
pear. From  the  different  structure  and  form  of  their  monuments, 
it  is  not  impx)bable  that  there  always  existed  a  variety  of  races 
upon  this  continent.  And  if  in  remote  times  those  races  were 
classified  and  designated  in  the  mode  which  we  have  seen  still 
exists,  and  long  has  existed, — that  is  to  say,  under  the  denomina- 
tion of  particular  animals, — it  is  not  altogether  incompatible  with 
probability,  that  the  earthworks  in  which  their  dead  were  depos- 
ited, and  which  resemble  certain  animal  figures,  were  in  fact  de« 
sign^  as  representations  of  those  national  or  family  badges,  and 
consequently  pointed  out  the  burial  place  of  the  members  of 
those  particular  tribes. 

I  confess  that  I  am  aware  of  no  positive  evidence  to  show,  that 
any  existing  tribes  or  branches,  thus  distinguished  by  a  species  of 
armorial  bearings,  actually  did  erect  monimients  of  earth  in  the 
shape  of  the  animals  whose  names  they  bear.  In  the  absence  of 
a  more  plausible  conjecture,  the  idea  suggested  itself,  perhaps  on 
very  insuflScient  grounds,  that  there  might  be  some  connection 
traced  between  the  animal  shaped  configurations  abounding  in 
the  west,  and  some  of  the  tribes  who  assumed  animals  for  their 
badges,  and  classed  themselves  under  their  names. 

If,  as  is  perhaps  the  case,  the  foregoing  views  are  inadequate  to 
establish  the  heraldic  character  of  some  of  the  monuments  of 
the  aborigines,  they  show  at  least  that  to  the  same  common  cause 
may  be  traced,  at  every  period  in  the  recorded  history  of  man,  in 
all  countries,  and  in  every  stage  of  civilization,  the  adoption  of 
symbob  and  devices,  derived  firom  the  simplest  objects,  yet  char- 
acterizing nations,  orders  and  classes,  and  even  the  individual 
members  of  communities. 

Philadelphia,  Feb.  12th,  1838. 

*  McKenney'8  History  of  the  Indian  Tribes.  f  Arch»ologia  Americana, 
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Aaer.  UL-^OfoervalJoiu  made  during  an  excunwn  U  ike  Vndte 
Mmmtains^  in  Julf,  1837 ;  by  Oliteb  P.  Hubbard,  M.  D., 
Viofessor  of  Chemistry,  Minemlogy,  and  Geology,  in  Duri* 
mouth  College. 

TO    tWL9r.   flLt-fHAir. 

Dear  fiVr^— In  an  excursion  to  the  Whitd  Mountains,  last  July^ 
I  made  such  observations  in  Mineralogy  and  Geology,  as  my  limr 
tted  time  and  other  circumstances  permitted ;  hoping  to  add  some-* 
thing  to  the  little  already  known  of  this  interesting  country,  and 
that  the  fiu^ts  when  known  may  stimulate  others  to  farther  exami- 
nation, they  are  communicated  for  the  American  Journal.  The 
details  are  minute,  for  I  have  often  experienced  the  unsatisfactory 
nature  of  meagre  descriptions,  and  I  trust  they  will  not  be  use- 
less to  others  who  may  visit  the  same  points. 

My  object  is  to  record  facts,  and  I  am  happy  to  say  they  are 
so  numerous,  and  so  decisive  that  we  do  not  seem  to  be  in  the 
region  of  theory,  when  we  infer  at  once  the  nature  of  those 
causes  that  have  produced  the  sublime  and  beautiful  scenery  that 
adorns  the  greater  part  of  this  state. 

Trap  Dikes  in  Granite,  in  Dorchester  and  Canaan. 

In  passing  from  Plymouth,  through  Dorchester  and  Canaan,  over 
the  high  ground  that  separates  the  branches  of  the  Merrimack  and 
Connecticut,  boulders  of  trap  were  observed  one  mile  east  of  Dor- 
chester south  meeting-house.  These  are  porphyritic,  some  of  a 
light  gray,  containing  a  profusion  of  large  crystals  of  glassy  feld- 
spar, with  two  perfect  cleavages — with  a  few  of  iron  pyrites ;  oth- 
ers of  a  much  darker  ground,  with  feldspar  and  black  hornblende 
in  large  and  beautiful  crystals,  and  also  dark  crystallized  mica. 
The  mica  is  in  smooth  nodules,  without  lustre  externally,  but  pre- 
sents cleavage  surfaces  of  great  brilliancy,  half  an  inch  in  diame- 
ter.   It  also  occurs  in  crystals  penetrating  the  crystals  of  feldspar. 

Similar  boulders  occur  in  some  places  in  great  numbers,  on  both 
sides  of  the  new  road,  from  Wright's  tavern  south  nine  miles,  to 
Daniel  Patten^s,  in  Canaan,  near  N.  E.  comer  of  Hart's  pond.  Be- 
tween his  house  and  the  guide-board  there  are  several  trap  dikes 
in  granite.  No.  1,  crosses  the  road  N.  by  E. — ^is  seven  feet  wide, 
and  porphyritic — ^resembling,  in  color  and  crystals,  the  boulders 
described  cJx)ve ;  is  uncovered  in  several  places,  and  its  appearance 

Vol.  XXXIV.— No.  1.  14 
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varies ;  it  ramifies  occasionally  into  several  smaller  dikes  and  lines, 
and  in  one  i^ace,  of  a  few  feet  square,  are  eight  cut-o£b,  or  dislocar 
tions,  where  the  small  veins  terminate  abruptly,  and  commence 
again  forward  or  laterally,  with  granite  intervening,  and  vanish  in 
a  line  or  point.  The  cracks  in  the  granite  pass  through  the  dike, 
and  at  the  same  angle,  and  yet  the  dike  intersects  veins  in  the  gran- 
ite. A  hand  specimen  obtained  here,  presents  a  rare  intermixture 
of  trap  and  granite — actually  exhibiting  five  alternations  of  the 
two,  as  if  the  fingers  of  one  hand  were  alternately  inserted  be- 
tween those  of  the  other,  in  the  same  plane. 

Fig.l. 


Another  dike  runs  nearly  parallel  with  this  in  the  field  on  the 
west,  which  a  little  farther  south,  beyond  the  guide-board,  may  be 
observed  as  No.  2,  crossing  the  E.  and  W.  road  in  two  veins,  twenty 
inches  apart— eastern  one  four  inches,  and  western  three  inches 
wide — the  former  containing  imbedded  fragments  of  granite,  the 
latter  dividing  into  two  branches,  that  become  mere  lines.   Fig.  1. 

North  of  this  road,  in  the  field,  this  dike  is  again  uncovered, 
and  appears  in  two  veins  fourteen  inches  apart.    The  eastern  dike 
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is  one  and  a  half  inches,  and  the  weoCem,  four  to  six  inches  wids, 
and  they  become,  as  suggested  above,  at  the  distance  of  some 
twenty  rods  north,  one  larger  dike.     Fig.  2. 

The  occurrence  of  the  two  veins  in  the  field,  afler  one  had 
seemed  to  terminate,  and  the  change  of  the  vein  of  greater  di- 
mensions from  the  eastern  to  the  western  side,  are  only  some  of 
the  phenomena  frequently  observed  in  trap  dikes,  several  of 
which  will  hereafter  be  mentioned. 

No.  3.  A  short  distance  west  of  No.  2,  crosses  the  road,  direc-. 
tion  N.  E.  and  S.  W.,  two  feet  wide,  color  very  dark,  not  por^ 
phyritic. 

Trap  Dike  in  Weniworth. 

On  the  road  from  Orford  to  Plymouth,  one  mile  west  of  Went- 
ixrorth,  above  the  saw-mill  on  Baker's  creek,  is  a  trap  dike  in  granitOi 
on  the  left  hand  close  to  the  road,  course  north,  ten  feet  wide, 
color  dark  gray,  and  even  black,  very  fine  grained  and  compact 
in  aome  parts,  and  fracture  smooth ;  in  others,  amygdaloidal,  and 
contains  nodules  of  chalcedony,  and  numerous  very  small  round 
white  spots  of  zeolite,  which,  from  its  pearly  lustre,  foliated 
stracture,  and  low  degree  of  hardness,  is,  I  think,  sHlbite.  Where 
the  surface  of  the  rock  is  weathered,  the  stilbite  is  decomposed, 
and  the  cavities  are  empty. 

Darker  specimens  strike  fire  with  steel,  and  all  give,  when 
breathed  upon,  an  argillaceous  odor,  most  striking  in  the  softer 
iqtecimens. 

Half  a  mile  S.  K  of  Wentworth,  by  the  roadside,  are  frag- 
ments of  red  feldspathic  granite,  lying  on  granite  in  situ,  with  a 
very  hard,  compact  trap,  adhering  to  them,  but  no  dike  was  ob- 
served 

TottrmaUnes  and  Diluvial  Scratches  in  Runvney. 

A  rounded,  well  defined  ridge  of  granite,  terminates  abruptly 
on  the  south  side  of  the  stage  road  to  IHymouth,  and  is  divided 
from  top  to  bottom,  longitudinally,  by  fissures,  into  regular  masses, 
several  feet  in  thickness.  On  the  eastern  side  is  a  large  vein  of 
granite,  filled  with  large  black  tourmalines  in  good  crystals.  The 
feldspar  of  the  vein  phosphoresces  very  beautifully  with  a  pale 
seoi-green  light. 

Diluvial  Scratches,  of  uncommon  distinctness  and  dimensions, 
are  seen  on  the  west  side  of  this  ridge,  on  an  inclined  surftce, 
near  the  road,  running  east  and  west 
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Trap  Dikes  at  the  falls  in  Oampi&n. 

Two  miles  north  of  Plymouth,  at  the  falls  of  the  Pemigewas- 
8et|  are  some  remarkable  dikes.  The  whole  bed  of  the  stream  is 
of  solid  rock,  and  the  river  which  makes  here  a  considerable  fall, 
runs  in  several  channels,  separated  by  rugged  rocks,  each  of  which 
muat  be  crossed  by  a  dam  to  secure  the  whole  power  of  the 
stream  for  manufacturing  purposes,  which  is  now  in  process  of 
execution. 

The  rock  is  granitoid,  partaking  in  different  parts  of  the  varied 
character  that  belongs  to  the  several  members  of  this  family,  and 
perhaps  may  be  called  gneiss,  as  nearly  as  any  specific  name  will 
apply ;  course  N.  E. ;  estimated  dip  30^  east  This  is,  however, 
quite  variable,  as  at  dike  No.  6,  the  dip  of  the  strata  is  near  60°, 
and  the  cause  is  apparent.  There  is  a  group  of  dikes  half  a  mile 
or  more  above  these  falls,  which  I  had  no  opportunity  of  exanun- 
iiig,  but  hope  the  next  season  to  visit  them.  My  description  tA 
present  is  only  of  that  group  that  occurs  at  the  falls.  The  num- 
ber of  dikes  in  this  is  seven,  all  of  which  may  be  examined  vwy 
conveniently,  unless  it  be  No.  7,  which,  at  certain  heights  of  the 
water,  is  not  quite  as  accessible  as  the  others.  The  west  bank 
is  intersected  by  all  these,  which  in  some  cases  may  be  seen  cut- 
ting  the  bed  of  the  stream,  the  rocky  island,  and  even  the  oppo- 
site bank ;  and  all  occur  within  a  distance  of  a  quarter  of  a  mile.* 

No.  1.  Just  above  the  bridge ;  dark  gray,  and  nearly  black ; 
contains  crystals  of  black  hornblende  and  points  of  feldspar ;  crys- 
tals and  films  of  iron  pyrites  in  trap  and  associated  rock,  in  small 
fissures  extending  from  one  to  the  other ;  some  specimens  fire 
with  steel.  Course  E.  and  W.,  and  cuts,  as  in  Fig.  3,  the  island 
in  the  stream,  and  is  seen  in  the  eastern  bank  ,-  intersects  veins 
of  quartz. 

No.  2.  (First  below  the  bridge;)  direction  E.  and  W.,  and  in 
upper  part  four  feet  wide ;  divides  a  few  feet  from  the  water  into 
two  branches ;  the  upper  one  is  seen  in  the  island ;  structure  very 
compact,  like  feldspar;  fracture  uneven ;  color  light  greenish  gray ; 
powder  dmost  a  clear  white;  weathered  surface  dark  brown; 
fires  with  steel ;  translucent  on  the  edges ;  effervesces  abundantly 
(in  powder)  with  dilute  sulphuric,  hydrocliloric  and  nitric  acids ; 

*  Tho  accompanying  sketch  is  not  intended  as  a  correct  topographical  view  of 
the  fklls  at  Campton,  t>at  only  as  showing  the  manner  in  which  the  dikee  ooour. 
The  sketch  was  made  wholly  fi-om  fnemory. 
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Fig.  3. 


moist  litmus  paper  held  over  the  solution  is  reddened  by  the  oar* 
home  acid  evolved,  and  the  color  is  discharged  in  drying ;  spe- 
cific gravity  2.61.  From  the  external  characters  this  is  a  true 
cKnkstonej  which  Gmelin  has^  shown  (Edin.  New  Phil.  JoumaI| 
voL  vii,  p.  68,)  consists  of  mesotype  and  feldspar. 


Digitized  by  VjOOQ  IC 


110     Mineralogy  and  Chology  of  the  White  Mountains. 

No.  3.  Four  feet  wide ;  direction  N.  W.  and  S.  E. ;  inclines 
N.  E.  35^  ;  variable  in  color ;  specimens  of  a  yellowish  brown, 
clouded  with  red ;  others  of  a  handsome  Ught  gray ;  structure 
compact ;  fracture  flaky,  with  sharp  edges ;  translucent  on  the 
edges ;  fires  readily  with  steel ;  minute  iron  pyrites  diffused 
throughout ;  effervesces  briskly  with  sulphuric  acid,  like  No.  2. 

No.  4  Direction  E.  and  W. ;  terminates  abruptly  ten  feet  from 
the  water  in  a  quartz  vein,  and  with  a  disconnected  lateral  shoot, 
and  intersects  many  quartz  veins;  curves  at  and  beneath  the 
water,  and  unites  at  the  distance  of  five  feet  with  No.  6. 

4a.  Between  3  and  4,  consists  of  three  nearly  distinct  portions 
arranged  in  a  curve ;  convex  northerly ;  the  terminations  all  ab- 
rupt, except  the  lower  end  of  the  lowest  portion.  These  are, 
clearly,  parts  of  what  was  once  a  continuous  dike,  and  the  dislo* 
cations  evince  a  disruption  subsequent  to  the  injection  of  the 
trap ;  width  of  4  and  4a  variable,  from  six  to  ten  inches. 

No.  5.  Direction  E.  and  W.  and  two  feet  wide ;  breaks  a  few 
feet  from  the  water  and  is  dislocated  northerly  by  its  whole 
width,  so  that  the  south  side  of  the  upper  portion  is  in  a  line  with 
the  north  side  of  the  lower  part ;  continues  up  the  inclined  bank 
to  the  soil  above,  thirty  or  forty  feet. 

In  this  and  4,  and  4a,  we  observe  the  effects  of  one  dislocar 
ting  throw,  which  has  displaced  them  all  in  the  same  direction ; 
whether  the  movement  was  N.  or  S.,  can  be  determined  only  by 
a  critical  examination  of  the  rocks  in  place. 

No.  5  is  exactly  like  fig.  89,  in  Lyell's  Geology,  Am.  edition, 
Vol.  ii,  p.  237. 

No.  6.  Terminates  eight  feet  firom  the  water  in  a  blade ;  inter- 
sects numerous  quartz  veins ;  six  inches  wide ;  nearly  perpendicu- 
lar ;  but  the  rocks  dip  at  an  estimated  angle  of  6(P :  another  re- 
sult coincident  with  the  contortion  of  4  and  6,  and  probably  firom 
the  same  cause.  Nos.  4  and  5,  we  have  seen,  are  united ;  but  all 
from  4  to  6,  inclusive,  are  so  similar  in  mineralogical  characters, 
they  may  be  regarded  as  ramifications  of  the  same  main  fissure, 
ejected  from  the  same  focus. 

Characters. — Color,  black;  fracture  very  uneven;  granular; 
strike  fire  with  steel ;  contain  iron  pyrites,  and  a  dark  green  min- 
eral diffused  in  small  dots,  which  in  vitreous  lustre  and  hardness, 
very  nearly  resembles  oUvine. 
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No.  7  was  not  visited  for  want  of  time ;  but  as  I  am  informed, 
18  similar  to  those  last  described. 

PorphyrMc  Cfranite. 

Proceeding  R  from  Plymouth,  two  and  a  half  miles,  we  find 
boulders  of  this  rock ;  soon  the  imderlying  rock,  a  decomposing 
pyritous  mica  slate  crops  out,  and  at  three  miles,  porph3nritic  gran- 
ite appears  in  situ,  and  continues  several  miles,  and  along  the 
north  shore  of  Little  Squam  lake.  This  rock  seems  to  con- 
nst  of  crystals  of  white  feldspar,  some  of  which  are  three  to  four 
inches  long  and  two  inches  wide,  and  held  together  by  quartz  and 
mica,  in,  about  the  same  proportion  to  the  feldspar  as  the  cement 
of  a  breccia  to  the  fragments. 

Common  granite  is  found  in  situ  at  the  top  of  the  hill,  after 
crossing  the  outlet  of  the  lake  ;  but  the  boulders  of  the  porphy- 
Titic  granite  are  seen,  diminishing  in  number,  quite  to  Centre 
Harbor ;  distant  ten  miles  from  where  they  were  first  observed. 

TYap  Dikes  on  Bed  Hill. 

Red  hill  or  mountain,  near  Centre  Harbor,  Lake  Winnipise- 
ogee,  is  usually  ascended  by  visitors  to  enjoy  the  beautiful  scenery 
of  the  mmierous  lakes,  with  their  hundreds  of  islands,  and  also 
of  several  mountain  ranges  not  very  far  distant  from  this  peak. 
The  mountain  consists  of  reddish  sienitic  granite,  and  its  sides 
are  covered  with  fragments  partly  decomposed.  Near  the  path 
leading  to  the  top  of  the  mountain  are  two  dikes. 

No.  1  is  a  few  rods  north  of  the  second  house ;  seven  feet  wide ; 
course  R  by  N. ;  dip  16^  to  20^  N. ;  granite  altered  at  junction, 
appearing  burned  and  baked ;  on  the  lower  side  the  dike  is  expo- 
sed by  the  removal  of  the  granite,  and  appears  as  an  inclined  wall 
a  few  feet  high.  The  color  and  weight  of  the  trap  led  some  time 
ago  to  the  supposition,  that  it  was  an  iron  ore,  and  several  tons 
were  quarried  under  this  impression,  which,  upon  better  informa- 
tion, were  never  removed. 

No.  2  is  one  eighth  to  one  quarter  of  a  mile  E.  of  No.  1.  Course 
N.  by  R  ;  average  width  twenty-five  feet ;  dark  brown  ;  slight 
lustre,  owing  to  brown  mica  diffused  through  the  mass ;  pyritous, 
and  fires  with  steel.  Near  this,  but  separated  eighteen  inches 
firom  the  dike,  is  a  mass  of  trap  several  feet  in  dimensions,  and 
pasted  into  granite. 
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Traf  cmd  Cfranite  Boulders,  and  Oranite  Veins. 

East  of  Centre  Harbor,  two  and  a  half  miles,  are  numerous 
fragments  of  large  size,  of  trap  in  granite,  but  no  dikes  appeared ; 
some  of  dark  blue,  others  of  a  reddish  brown ;  a  mixture  of  red 
feldspar  and  hornblende,  mottled  with  dark  spots ;  fracture  con- 
choidal,  and  edges  very  sharp ;  strike  fire  with  steel ;  and  others 
frequently  met  with  in  this  region,  composed  of  hornblende  and 
feldspar,  with  an  excess  of  the  former,  such  as  Saussure  charac- 
terizes, judging  from  description,  by  the  name  comiene. 

At  four  miles  from  C.  H.  are  immense  granite  boulders,  strewed 
for  miles,  and  the  exhibition  of  granite  veins  in  them  is  truly  re- 
markable. They  are  very  numerous,  usually  fine  grained,  and 
much  whiter  than  the  rock ;  the  regularity  and  parallelism  of 
their  sides  is  as  exact  as  if  drawn  by  art,  seldom  over  a  foot  wide, 
and  usually  but  a  few  inches,  and  less :  sometimes  a  rock  is  cut 
fix)m  side  to  side  by  a  vein,  retaining  the  same  direction  and  thick- 
ness throughout;  sometimes  by  two  veins,  which  are  parallel, 
and  again  by  several,  running  in  every  direction,  intersecting  each 
other,  the  older  cut  by  the  more  recent.  In  the  present  state  of 
our  knowledge  of  the  formation  of  veins,  and  especially  of  veins 
of  the  same  composition  as  that  of  the  rock  containing  them, 
whose  sides  present  none  of  that  irregularity  common  in  dikes, 
an  observer  might  almost  hesitate  to  record  facts  that  may  add  to 
the  obscurity  of  the  subject,  were  it  not,  that  valuable  general 
truths  can  be  derived  only  from  an  extensive  comparison  of  in- 
dividual facts. 

Dikes  in  Moultonboro\ 

Two  trap  dikes,  in  sienitic  granite,  are  found  on  the  right  of  the 
road  on  the  top  of  Rogers'  hill,  one  and  a  half  miles  from  Moul- 
tonboro'  comers,  towards  Tamworth ;;  course  W.  by  N. ;  parallel, 
and  both  contain  fragments  of  granite  of  considerable  size.  Fig,  4 

No.  1 ;  one  foot  wide  ,*  sends  off  a  lateral  branch  which  curves 
southerly ;  eight  inches  wide. 

No.  2 ;  three  feet  from  the  former,  is  two  feet  wide,  and  por- 
jdiyritic,  with  crystals  of  feldspar. 

Dikes  in  Tamworth. 
At  Port  Jackson,  in  Tamworth,  about  four  miles  west  of  Things' 
tavern,  on  the  right  of  the  road  at  top  of  a  hill,  fifty  rods  from 
Bear  Camp  river,  is  a  small  trap  dike  in  granite,  six  inches  wide ; 
course  E.  and  W. 
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Fig.  4. 


Its 


No.  2,  one  quarter  of  a  mile  east  of  the  former,  crosses  the  bed 
of  Bear  Camp  river  at  right  angles ;  course  N.  by  E. ;  one  to  two 
feet  wide ;  inclines  down  stream  at  an  angle  of  40^  or  5(Pf  and 
curves  up  stream  like  a  bow ;  is  itself  crossed  in  the  middle  of  the 
stream  by  a  narrow  granite  fault  or  vein ;  on  the  lower  side  in 
several  {daces,  the  granite,  from  its  greater  softness  has  been  re* 
moved  by  the  water  and  the  dike,  being  left  prominent,  presents 
the  appearance  of  a  dam.  This  exposes,  on  the  side  of  the  dikoi^ 
a  series  of  longitudinal  light  and  dark  gray  stripes,  never  over  two 
inches  wide,  arranged  horizontally  in  regular  alternations.*  The 
river  bed  aiove,  as  well  as  below  this  dike,  is  filled  with  trap  ruins. 

Dikes  in  Eaton. 

On  the  hill,  near  Mr.  Eleazar  SnelPs,  one  quarter  of  a  mile  cost 
of  the  village,  are  two  dikes  from  two  to  three  feet  wide  mA 
three  feet  apart ;  course  in  g^ieral  N.  E.  by  E. ;  one  ootitaining  a 

.■■...  ■  ■  .   ■    ..  .    .i * I  .  ■   ■   fc.    W  I   . ■   ..        .1    I   .      ^ 

*  I  owe  this  notice  to  the  kindnen  of «  himud, 

Vot.  XXXIV.— No.  1.  15 
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fri^ment  of  granite  imbedded.  Fig.  6.  A  fanner  of  the  vicinity 
stated,  that  there  are  several  other  dikes  cutting  the  hill  in  simi- 
lar directions,  and  this  statement  derives  confirmation  from  the 
nmnerous  boulders,  or  fragments  of  trap,  scattered  over  the  fields 
and  laid  up  in  the  farm  walls. 

Fig.  6. 


Blende  and  Galena, 

Three  miles  south  of  Eaton  is  a  mine  wrought  for  lead.  The 
ore  is  a  mixture  of  yellowish  brown  blende  and  galena,  which 
is  abundant,  and  was  formerly  worked  in  a  shaft  fifty  feet  deep, 
with  a  horizontal  drift,  and  as  I  understand  with  profit.  Opera- 
tions are  suspended  at  present  by  some  legal  impediment,  and  not 
through  a  deficiency  of  the  ore.  The  specimens,  with  the  two 
sulphurets  intermingled,  are  beautiful,  and  will  reward  the  min- 
eralogist for  his  labor  in  procuring  them. 

Crystallized  Smoky  Quartz^ 

is  found  near  Pendexter's  in  Bartlett,  occupying  large  geodes  in 
masses  of  decomposing  granite  on  the  flanks  of  Kearsage  moun- 
tun.  The  crystals  are  very  clear  and  beautiful,  from  one  to  four 
inches  long,  and  even  one  and  a  half  to  two  inches  in  diameter. 
Arsenical  pyrties^  crystallized  and  massive,  occurs  in  a  large 
vein,  in  a  mountainous  tract,  four  miles  north  of  Bartlett,  belong- 
ing to  Mr.  Eastman. 
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The  White  Mountains. 

It  is  remarkable,  while  hundreds  of  travellers  annually  yicit 
these  nuMintains,  attracted  by  the  grandeur  and  beauty  of  the 
scenery,  the  salubrity  of  the  air  and  the  delights  of  the  deep  re- 
tirement from  the  busy  world,  that  so  little  has  been  done  to  de- 
▼elope  the  geological  character  of  the  region.     We  may  hope  the 
day  is  not  distant,  when,  in  the  geolc^cal  survey  of  this  state, 
proposed  by  our  Executive,  this  great  desideratum  will  be  aoe<»ii* 
plished.     The  labor  and  expense  of  ex|doring  the  structure  of 
this  extensive  district  with  its  associated  ranges,  is  alt(^ther  be* 
3rond  the  resources  of  an  individual ;  while,  if  prosecuted  undw 
a  liberal  legislative  px>vision,  the  results  could  not  fail  to  promote 
largely  the  welfare  of  the  community  and  bring  to  light  valuable 
mineral  resources,  and  advance  very  much  the  interests  of  science* 
These  mountains  will  ever  be  memorable  for  the  dreadful  storm 
of  August  28th,  1826,  the  awful  effects  of  which,  even  at  this 
period,  are  every  where  visible. 

The  deep  channels,  worn  by  the  avalanches  that  then  de*- 
scended  from  their  summits,  still  form  a  striking  and  picturesque 
feature  in  the  scenery,  and  the  immense  heaps  of  ruins,  boulders, 
and  large  isolated  masses  of  granite  that  cover  their  base,  and  are 
strewed  in  the  beds  of  the  streams,  testify  to  the  long  contiimed 
action  of  degrading  forces. 

In  addition  to  the  graphic  accounts  of  this  event  in  this  Joi»- 
nal.  Vol.  XV,  p.  217,  some  facts  came  to  my  knowledge,  which  I 
do  not  recollect  to  have  seen  published ;  and  as  they  were  com- 
municated by  eye  witnesses,  and  serve  to  illustrate  the  power  and 
local  character  of  the  storm,  they  are  worthy  of  record. 

At  Bartlett,  twenty  miles  below  the  Notch,  the  water  of  the 
Saco,  which  runs  through  it,  rose  on  the  morning  of  the  29th  of 
August,  twentynsix  feet  in  one  hour,  and  was  filled  with  earth, 
like  mud,  and  the  sulphureous  odor  emitted  by  the  attrition  <^ 
the  itx^ks  bome  along  by  the  torrent,  was  almost  insupportable. 
Rev.  Mr.  Wilcox,  in  his  account.  Vol.  xv.,  says,  the  water  of  the 
Amonoosuck,  about  ten  miles  from  the  mountains,  was,  at  day- 
break on  the  29th,  raised  from  a  depth  of  three  or  four  feet  to 
twenty  feet,  and  sixty  feet  wide,  and  "  as  thick  with  earth  as  it 
could  be  without  being  changed  into  mud."  A  gentleman  of  this 
village,  Hanover,  (which,  by  the  course  of  the  Connecticut,  and 
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its  branch  the  Amonoosuck,  is  not  less  than  eighty  or  eighty-five 
miles  from  the  mountains,)  observed  the  same  fact  here,  under  the 
following  circumstances. — ^He  had  returned  from  a  ride  of  a  few 
miles  up  the  Connecticut,  and  along  its  banks,  and  noticed  the 
water  but  dightly  risen  above  its  usual  suzmner  height,  and  clear. 
In  about  half  an  hour,  he  was  informed,  the  river  had  suddenly 
aasumed  a  v^ry  peculiar  aspect,  and  so  different  {torn  what  he  had 
jmtt  seen,  that  he  was  incredulous  of  the  truth  of  the  report.  On 
going  to  the  bridge,  (half  a  mile,)  he  saw  no  longer  a  river  of  puce 
water,  but  the  channel  somewhat  fuller  than  when  he  last  saw  it, 
and  a  semi-fluid  mass,  of  a  light  brick  red^  descending  in  a  sluggi^ 
eurrent.  The  water,  in  fact,  was  charged  with  as  much  earth  as 
it  could  sustain,  and  retain  its  fluidity.  Unfortunately,  no  mem- 
orandum was  made,  so  as  to  recall  the  exact  time  of  this  occur^ 
rence,  and  thus  enable  us  to  measure  the  velocity,  or  the  time  tar 
ken  to  reach  this  place ;  but  it  was  coincident  with  the  arrival  of 
the  news  of  the  storm,  and  the  river  continued  to  flow  thus  foe 
several  days.* 

The  mountains  fiirrowed  by  the  channels  above  mentioned,  are 
in  a  peculiarly  favorable  condition  to  be  examined,  and  the  records 
of  their  history  are  written  in  indelible  characters.  There  is  the 
most  abundant  evidence  of  the  prevalence  of  igneous  agencies  ia 
^vating  these  mountains,  and  afterwards  filling  the  fissures  with 
intrusive  rocks ;  and  from  the  numerous  trap  dikes  in  the  fflenita 
and  other  rocks  of  the  New  England  coast,  and  the  very  remark- 
able ones  in  the  highlands  of  Essex  county,  N.  Y.,  it  is  not  im- 
probable the  whole  of  this  primitive  region  has  been  convulsed 
and  elevated  by  the  same  causes. 

Decomposing  Granite. 

Th^re  are  many  violent  causes  at  work  to  reduce  the  lai^ 
masses  of  granite  to  fragments ;  but  as  those  which  are  at  rest  and 
removed  from  the  action  of  running  water  and  violent  concussions 


*  The  oxide  of  iron,  arising  from  the  decompositioD  of  the  rocks  for  yean,  i 
hy  this  ttorm  to  have  been  awept  away,  and  carried  down  by  the  streams ;  and  the 
tnhri>itants  who  live  on  the  bank  of  the  river  opposite  this  village,  speak  of  this 
iMlhery  appearance  of  the  water  as  entirely  peculiar,  having  occurred  only  at  thif 
period  daring  the  last  twenty  years. 

The  gentleman  above  mentioned  has  been  perfectly  acquainted  with  the  river 
during  his  whole  Hfe,and  he  assures  me  nothing  of  this  kind  has  been  known  here 
•lotpt  oa  thk  QCCMio%  ftr  the  hoAj^  ymrt. 
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seamed  to  be  undergoing  this  change,  we  must  look  for  anoth^ 
and  more  silent  cause.     This  must  be  found  in  froet,  moisture, 
&c.,  operating  especially  upon  the  large  proportion  of  feldspar, 
the  alkali  of  which  is  removed,  and  the  mass  is  thus  rapidly  dis- 
integrated.   The  masses  exfoliate  on  their  angles  and  cunres,  and 
it  is  not  uncommon  to  meet  with  those  that  seem  to  be  affected 
by  what  Dolomieu  calls  la  maladie  du  granite^  which,  on  being 
struck  with  a  hammer,  fall  entirely  in  pieces  or  grains.     The  ex- 
tent of  this  process  may  be  imagined  from  the  fact,  that  from 
Bartlett  to  the  Notch,  (nearly  thirty  miles,)  the  surface  of  the 
ground  (as  cut  by  the  road  ditches)  seems  entirely  made  up  of 
decomposed  feldspathic  granite  sometimes  to  the  depth  of  two  feet 

Octahedral  Fluor  Spar. 

Half  a  mile  above  the  tavern  of  the  elder  Crawford,  in  the 
ruins  of  a  slide  east  of  the  Saco,  this  rare  mineral  is  founds  which 
was  mentioned  twenty  eight  years  ago  in  Bruce's  Mineralogical 
Journal  ;*  but  the  difficulty  of  obtaining  specimens  is  much  less 
than  formerly.  The  spar  is  found  in  masses  of  radiated  quartz, 
easily  broken ;  and  occurs  in  pale  green  octahedra,  from  one  fourth 
of  an  inch  to  one  inch  and  one  fourth  in  diameter,  but  is  easily 
fractured  in  breaking  the  gangue ;  it  phosphoresces  most  beau- 
tiiully,  on  hot  iron,  with  at  first  a  yellowish  light,  which  be- 
comes finally  of  a  peach  blossom  color.  On  ascending  the  gorge 
about  five  hundred  feet,  (here  about  ten  feet  wide,)  the  quartz  is 
found  in  place,  on  the  south  side  of  it,  in  close  contact  with  the 
granite,  which  on  the  other  side  is  removed,  forming  a  vein  or 
dike,  {/or  it  is  really  one,)  two  feet  wide,  and  continuing  farther 
up  the  mountain.  Its  structure  is  drusy,  and  there  is  near  the 
middle  a  double  serrated  line,  formed  by  the  interlocking  of  quarti 
crystals.  By  unknown  causes,  the  fluor  has  been  in  many  cases 
partially  or  entirely  removed,  and  the  cavities  thus  formed  are  now 
filled  with  quartz  in  plates  and  crystals.  Such  a  phenomenon  in 
caicareous  rocks  and  veins  would  be  easily  explained.  The 
fissure  existing,  the  calcareous  matter  in  solution  is  deposited  on 
either  side,  till  the  drusy  surfaces  unite  in  the  middle.  What 
greater  difficulty  in  applying  the  same  solution  to  deposits  of  sili- 
ceous matter  in  veins?    The  fluor  is  not  equally  disseminstfed 

*  Mineralogical  notice  respecting  American  fluates   of  Lime:  by  the  Editor. 
Brace's  Min.  Joar.,  p.  33,  Jan.  1810. 
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ttirough  the  vein,  but  is  confined  to  a  portion  of  one  side,  three 
or  four  inches  in  thickness,  and  easily  separable  from  the  mass 
of  the  vein. 

TVap  Dikes  cutting  the  White  Mountains. 

At  the  foot  of  the  gorge  south  of  the  Willey  house,  we  find  in 
abundance  fragments  of  altered  slate,  slaty  trap  and  basalt,  and  I 
am  informed  by  a  gentleman  who  passed  over  the  mountain 
through  this  gorge,  that  in  the  upper  part  near  the  top,  it  is  crossed 
by  several  trap  dikes.  Inmiense  ruins  lie  at  the  foot  of  this  and 
the  gorge  back  of  the  Willey  house,  which  appear  as  firm  as  the 
mountains,  and  are  covered  with  grass,  shrubs  and  trees,  conceal- 
ing their  deformity ;  but  those  who  have  read  the  description  in 
Tol.  XV,  of  the  wild  devastation  that  reigned  here,  will  at  once 
penetrate  the  deceptive  veil  which  vegetation  throws  over  the 
whole  scene. 

Dike  in  the  Willey  Gorge. 

From  the  melancholy  associations  of  the  last  named  gorge,  my 
attention  was  more  particularly  attracted  to  it.  The  lower  portion 
for  a  considerable  distance  is  obstructed  by  the  rocks  and  gravel 
that  have  rolled  down  from  above.  There  is  a  handsome  vein 
on  the  north  side,  of  crystallized  feldspar,  of  a  pale  yellowish  hue, 
with  crystallized  mica  in  granite.  In  the  bed  of  the  gorge, 
where  it  is  but  thinly  covered  by  debris,  beautiful  flesh-red  feld- 
spar occurs,  with  many  small  cavities  containing  crystals  of  the 
same.  Ruins  of  trap  found  here  led  me  to  ascend  farther,  and  on 
passing  the  debris,  a  trap  dike  appears,  forming  part  of  the  bed  of 
the  channel.  Its  width  is  from  two  to  six  feet,  usually  averaging 
not  more  than  four ;  course  N.  E.  and  S.  W.,  closely  embraced 
by  the  red  feldspathic  granite,  which  is  worn  down  to  the  same 
level  with  the  trap.  The  dike  is  crossed  about  five  himdred  feet 
firom  the  bottom,  by  a  quartz  vein  or  dike  four  feet  wide,  with 
parallel  and  vertical  sides,  at  an  angle  of  about  6(P,  the  parts  of 
which,  on  the  opposite  sides  of  the  gorge,  would  be  joined  by 
right  lines  in  the  direction  of  its  course,  which  indicates  no  dis- 
turbance or  shifting. 

In  the  bed  of  the  channel  may  be  seen  the  trap,  the  quartz 
and  the  granite,  all  so  interlaced,  that  it  would  seem  impossible 
to  decide  whether  the  trap  or  quartz  were  the  intersected  vein ; 
or  if  they  were  not  both  contemporaneously  injected,  and  that  too 


Digitized  by  VjOOQIC 


Mineralogy  atkl  Geology  of  the  WhUe  MMifUains.      119 

when  the  granite  was  not  in  a  consolidated  state.  Above  this, 
we  may  observe  the  dike  passing  in  full  width ;  then  sending  off 
branches  from  the  main  body,  including  apparently  detached 
portions  of  granite,  or  separated  by  long  narrow  and  broad  lines 
of  granite ;  then  becoming  confluent  into  a  lesser  dike,  to  be 
again  enlai^ed,  and  subdivided  into  tortuous  lines,  or  stand  in 
curved  plates,  covering  concave  surfaces  on  the  side  of  the  gorge, 
£rom  which  the  granite  has  flaked  ofi*,  or  in  shoots  terminating 
abruptly,  or  in  evanescent  lines,  every  where  enclosing  granite, 
and  the  granite  in  turn  enclosing  trap.  This  constantly  varying 
appearance  of  the  dike  and  granite  at  different  elevations,  forces 
the  conclusion  that  the  granite  was  fissured  while  a  tenacious 
mass,  and  is  still  united  by  filamentous  portions  running  in  every 
direction,  and  the  granite  and  trap  both  reticulated,  so  that  if  it 
"were  possible  in  a  given  spot  to  remove  one  layer  after  another,  of 
only  a  few  inches  in  thickness,  each  new  face  would  present  a 
varied  aspect  according  to  the  size  and  inclination  of  the  portions 
intersected. 

This  dike  was  traced  as  far  as  circumstances  allowed  some 
fifteen  hundred  feet  high,  till  the  ascent  became  impeded  by 
a  perpendicular  front  six  feet  high.  The  dike  was  visible  above 
this  point  till  a  tum  in  the  gorge,  and  there  can  be  little  doubt 
that  it  extends  to  the  top  of  the  mountain,  and  has  completely 
riven  it  in  two.  The  gorge  is  from  thirty  to  fifty  feet  deep,  and 
at  top  twenty  to  thirty  feet  across,  excavated  in  the  rock  itself;  its 
sides  very  steep,  vertical,  and  even  overhanging  in  some  places. 
The  trap  is  generaUy  of  a  dark  or  blackish  gray,  fine  grained, 
crystaUine,  very  compact,  hard,  fires  a  little  with  steel,  and  con- 
tains no  foreign  minerals ;  another  portion  is  light  gray,  and  com- 
pact ;  and  still  another,  light  gray,  seeming  like  a  decomposing 
earthy  sandstone,  filled  with  smooth  rounded  nodules  of  the  size 
of  a  small  pea  and  less,  very  prominent  on  a  weathered  surfistce, 
occasionally  containing  white  crystalline  matter,  but  usually 
earthy  throughout,  and  scratch  glass  readily.  This  at  the  time 
was  saturated  with  water  that  runs  in  the  gorge,  and  the  speci- 
mens being  disintegrated,  readily  parted,  and  required  careful 
handling  till  dried,  when  they  became  more  coherent.  The 
junction  of  the  dark  gray  trap  and  granite  is  most  perfect,  as  if 
soldered  together;  and  these  specimens  presenting  a  beautiful 
contrast,  may  be  easily  obtained,  as  a  fracture  seldom  occurs  at 
the  line  of  junction  more  readily  than  through  the  mass. 
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Dike  €tt  the  Notch. 

On  the  east  side  of  the  Notch,  in  the  face  of  the  cliff,  quite  ele^ 
rated  above  the  road,  there  is  a  dike  four  or  five  feet  wide,  that ' 
may  be  seen  at  a  considerable  distance,  crossing  several  furrows 
in  the  cliff,  and  strongly  contrasted  in  color  with  the  rock. 

Mount  Washington, 

This  eminent  peak,  which  is  still  generally  acknowledged  to 
be  the  highest  point  of  land  east  of  the  Rocky  Mountains,  is  one 
of  very  great  interest  to  the  geologist ;  and  here,  possibly,  many 
points  in  meteorology,  affecting  materially  the  history  of  that 
branch  of  science  incur  country,  are  to  be  decided. 

Brackett  and  Weeks  gave  a  rather  extended,  though  general, 
notice  of  the  White  mountain  range,  in  the  "  Historical  and 
Miscellaneous  Collections,"  Concord,  April,  1823,  and  took  levels, 
in  1820,  from  the  Connecticut  river,  at  Lancaster,  to  E.  A.  Craw- 
ford's (now  Fabyan,'s)  Mountain  house,  eighteen  miles,  and  found 
it  1,000  feet  higher  than  the  river ;  then  to  the  top  of  Mount 
Washington,  and  found  it  6,850  feet  above  the  river.  The  facts 
in  this  accoimt  are  interesting,  and  it  would  form  a  very  convenient 
guide-book  to  any  who  should  wish  to  examine  the  range.  The 
only  particular  to  which  I  wish  at  present  to  invite  attention,  is 
the  nature  of  the  rock  crowning  the  summit  of  Mount  Washing- 
ton. The  visitor,  on  the  west  side,  has  to  encounter  much  less 
difficulty  in  ascending  the  mountain  than  formerly,  as  he  can  ride 
on  horseback  seven  and  a  half  miles ;  then  commences  his  jour- 
ney on  foot  through  the  woods,  from  which  he  occasionally 
catches  a  glimpse  of  the  mountain  tops,  and  when  he  emei^es 
fix)m  the  woods,  where  his  vision  is  unobstructed,  the  various 
views  are  very  beautiful ;  but  the  object  of  his  pursuit  appears  still 
a  mile  distant  The  peak  he  sees  capped  with  a  rocky  covering, 
destitute  of  vegetation,  broken  up  into  huge  masses,  which,  as  he 
passes  from  rock  to  rock,  seem  as  disjecta  membra  in  the  wildest 
confusion ;  but  when  he  has  once  surmounted  the  peak,  and  re- 
covered from  the  mingled  emotions  of  surprise,  jJeasure  and  sub- 
limity which  fills  his  mind,  and  given  his  attention  to  nearer 
and  minuter  objects,  his  satisfaction,  if  he  be  a  geologist,  will 
hardly  be  less  than  when  viewing  the  more  distant  and  impo- 
sing scene. 
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The  fonndatioiiy  or  mass  of  this  mountain,  as  it  is  seen  in  the 
deep  gorges  cut  by  the  slides  in  the  western  side,  is  granite ;  and 
the  top  has  been  stated,  by  those  who  have  and  by  others  who  have 
not  ascended  it,  to  be  granite ;  and  Alpine  travellers,  who  have 
visited  Mont  Blanc,  have  thought  they  saw  in  the  vast  ruins  sur- 
rounding the  summit,  the  remains  of  lofty  aiguilles,  that  towered 
above  the  present  peak ;  but  let  the  observer  stand  at  the  most  ele- 
vated point,  near  the  rude  artificial  monument,  as  in  the  centre  of 
a  decapitated  summit,  and  let  him  critically  examine  the  rocks  in 
the  "whole  circle  about  him,  and  he  will  soon  discover  the  incor- 
rectness of  these  opinions.  He  will  find  the  rocks  stratified,  layer 
upon  layer,  and  symmetrically  arranged  aroimd  the  center  he  oc- 
cupies. The  rock  is  mica  slcUe,  consisting  of  coarse  mica  and 
fine  quartz,  occasionally  with  fine  grained  veins  of  the  two  min- 
erals, with  a  little  feldspar,  and  some  considerable  veins  of  white 
quartz.  The  uniformity  of  this  surface,  in  level  and  appearance, 
is  such,  that  a  passage  to  the  top  is  marked  out  by  no  ravines  and 
eminences,  but  the  path  leads  directly  over  the  ruins,  and  the 
guide  himself  is  directed  by  masses  of  white  quartz,  or  collec- 
tions of  stones  raised  at  proper  distances.  Near  the  top  are  small 
hlack  tcurmalineSy  and  also  a  small  spring  of  water. 

The  case  is  clear.  The  mountain  of  granite  was  raised  firom 
the  deep,  bearing  up  on  its  Atlantean  shoulders  this  huge  cov- 
ering of  mica  slate,  that  extends  a  quarter  of  a  mile  below  the 
summit,  and  by  disruptive  agencies  has  been  fissured  in  every  di- 
rection, and  reduced  to  ruins.  The  granite,  instead  of  rupturing 
the  mica  slate,  and  protruding  at  the  centre  of  elevation,  itself 
forming  the  peak,  has  broken  it  at  some  distance  from  the  centre, 
and  we  ought  to  find  the  long  line  of  disruption  of  the  mica  slate, 
if  the  rocks  remain  and  are  uncovered,  very  far  down  the  moim- 
tain ;  if  not,  in  the  low  groimds  of  the  valleys. 

The  diflerent  zones,  or  belts  of  vegetation,  are  distinctly  mark- 
ed on  the  flanks  of  the  mountain — the  lower  forests  with  their 
varied  hues — ^the  upper  belt  of  sombre  evergreens — the  highest 
of  dwarf  trees,  stunted  shrubs,  and  long  grass  and  mosses,  and 
terminates  at  the  lower  line  of  the  rough  weathcr-wora  rocks  that 
form  the  summit.  From  this  height  the  several  belts  may  be 
traced,  with  the  eye,  for  a  great  distance  each  way.  The  upper 
limit  of  vegetation  indicates  very  definitely  the  comparative  ele- 
vation of  the  neighboring  peaks,  according  as  it  surmounts  or 
Vol.  XXXIV.— No.  1.  16 
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foUs  below  their  summits ;  though  in  the  article  quoted  above,  it 
is  asserted,  that  vegetation  uniformly  rises  higher  on  the  western 
side  than  on  the  eastern  of  these  mountains,  and  the  difference  is 
attributed  to  the  greater  elevation  of  the  whole  country  on  the 
western  side. 

The  Franconia  Notch^ 

seven  miles  south  of  the  village  of  Franconia,  is  approached 
by  a  very  considerable  ascent  in  the  road  to  the  summit  level. 
Some  beautiful  lakes  on  the  north  of  this  give  rise  to  one  branch 
of  the  Amonoosuck,  and  another  lake  on  the  south  forms  one  of 
the  sources  of  the  Pemigewasset,  while  lofty  mountains  rise  on 
each  side  of  the  road,  which  on  the  left  are  almost  perpendicular. 
The  profile  on  the  west,  or  La  Fayette  mountain,*  is  still  in 
high  perfection,  reminding  one  of  an  ancient  warrior  with  his 
grisly  beard  and  projecting  helmet,  and  a  countenance  of  deter- 
mination and  majesty ;  the  whole  presenting,  in  sharp  outUne,  a 
face  full  of  expression,  like  the  most  labored  production  of  the 
chisel 

The  Basin. 

Three  miles  south  of  the  motmtain-house,  on  the  right  of  the 
road,  is  a  wonderful  excavation  in  the  granite  rock,  called  ^'  the 
basin."  It  is  perfectly  ovoidal,  and  its  diameters  (by  the  eye) 
twenty  five  and  twenty  feet,  depth  fifteen  feet,  and  filled  with 
water  of  a  pellucid  sea-green,  and  rounded  stones  in  great  number 
lying  on  the  bottom. 

A  small  stream,  the  outlet  of  the  lake  above,  pours  through 
"  the  basin"  with  great  vivacity,  entering  on  the  N.  E.  strikes 
against  the  south,  and  receives  a  circular  motion  westward,  pro- 
ducing eddies  and  a  complete  revolution,  and  is  discharged  on  the 
S.  W.  side.  The  concave  above  the  water,  which  is  perfect  on 
the  N.  W.  side,  and  projects  over  the  basin  at  a  height  above  the 
water  (to  the  eye)  of  some  fifteen  feet,  is  beautifully  rounded 
and  smoothed.  It  is  obvious  that  the  water  once  flowed  so  as  to 
strike  the  highest  point,  where  the  granite  is  most  worn,  and  by 
its  constant  circular  motion,  aided  doubtless  by  the  stones  and 
gravel  carried  round  with  it,  has  produced  this  astonishing  cavity. 
The  ledge  of  granite  above,  and  especially  below  the  basin,  is 

*  8e«  a  notice  and  sketch  of  this  colossal  profile,  Vol.  iit,  p.  64,  of  this  Journal. 


Digitized  by  VjOOQIC 


Mineralogy  and  Chologyofthe  WkUe  Mountains.     128 

furrowed  and  rounded  for  a  great  distance  in  a  very  remarkable 
manner,  into  troughs  bounded  by  large  salient  and  re-entering 
curves,  and  presenting  also  many  subordinate  basins  of  consider- 
able size. 

The  basin  is  of  the  same  class  with  the  pot-holes  at  the  foot  of 
cataracts,  and  owing  to  similar  causes ;  but  from  the  smallness  of 
the  stream,  and  the  nature  of  the  rock,  a  remarkably  hard  and 
compact  granite,  it  is  one  of  the  most  extraordinary  cavities  of 
the  kind  that  has  been  described. 

In  beauty  it  may  justly  rival  the  Castalian  foimtain ;  but  as  a 
chronometer  it  is  most  interesting  to  the  geologist. 

Science  has  not  yet  discovered,  by  experiment  and  observation, 
the  law  of  attrition  of  granite  by  running  water ;  and  the  stream 
that  flows  here  seems  utterly  inadequate  to  the  production  of  the 
eflDect  within  the  historical  period,  and  would  seem  to  carry  back 
the  antiquity  of  the  world  to  a  remote  era. 

Chranite  Veins  in  Granite. 

These  are  very  numerous,  and  on  a  large  scale.  There  is  a 
remarkable  one  of  this  character,  on  the  right  hand  of  the  road, 
just  north  of  the  basin.  The  granite  is  fine  grained,  and  dark, 
with  mica  or  hornblende.     The  vein,  on  the  contrary,  is  feld- 

Fig.  6. 


Digitized  by  VjOOQIC 


124      Mineralogy  and  Geology  of  the  White  Mountains. 

spathic  and  white,  six  feet  wide,  and  contains  in  abundance  imbed- 
ded fragments  of  granite,  like  that  enclosing  the  vein,  and  also  of 
slate  and  trap^  all  finely  contrasted  in  color  with  the  vein,  and 
pasted  into  it  like  fragments  in  a  breccia.    Fig.  6. 

The  circumstances  existing  at  the  time  this  vein  was  filled, 
may  have  been  these.  The  granite  was  consolidated,  and  cov- 
ered by  slaty  rocks,  (since  removed,)  and  by  masses  or  fragments 
of  trap,  which  were  all  fissured  simultaneously,  and  the  frag- 
ments of  all  falling  into  the  fissure  were  entangled  in  the  fused 
rock  thrown  up ;  or  the  granite  was  covered  with  the  ruins  of 
slaty  and  trap  rocks,  and  when  it  was  fissured  the  fragments  torn 
off  were  enveloped  together  with  those  of  slate  and  trap,  and  all 
consoUdated.  Whatever  was  the  state  of  things  here,  the  dike 
is  clearly  not  one  of  segregation,  but  of  injection  from  below; 
and  its  relative  age  is  certainly  more  recent  than  the  consolida- 
tion of  the  granite,  and  the  period  when  the  slaty  rocks  were 
deposited  in  this  region,  or  the  ejection  of  trap. 

Detached  Masses  of  Chranite, 

In  this  vicinity  there  are  numerous  detached  rocks  Ijring  on  the 
ground,  and  some  of  enormous  size,  which  are  fractured  through 
and  through,  sometimes  in  two  pieces,  sometimes  in  more,  the 
parts  with  their  salient  and  re-entering  angles  exactly  correspond- 
ing to  each  other ;  and  thus  proving  that  they  were  once  joined, 
and  have  been  cracked  by  violence,  and  not  by  decomposition  or 
disintegration :  the  void  being  such  a  space  as,  had  it  been  filled, 
would  have  made  a  dike. 

A  remarkable  rock  of  this  kind,  some  thirty  or  forty  feet  acrossi 
may  be  seen  near  the  ^'  Flume,"  fractured  in  this  way,  and  is  a 
mere  boulder.  The  question  arises,  ''how  were  these  rocks  firac- 
tured?" 

They  were  once  portions  of  ledges,  and  of  mountains,  and  per- 
haps were  cracked,  but  not  parted,  when  the  masses  were  de- 
tached from  the  main  body ;  and  then  water  percolating  through, 
has,  year  by  year,  by  freezing,  pushed  the  parts  farther  and  far- 
ther asunder.  They  could  not  have  been  cracked  and  separated 
by  earthquakes  where  they  lie,  aild  they  are  so  numerous,  there 
must  have  been  a  general  cause. 
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Abt.   X. — Prof.  Locke  on  Magneto-Electricity,  and  Elednh 
magn^ical  Machines. 

Med.  Coll.  of  Ohio,  Jan.  28lh,  1838. 

TO   PBOF.    SILLIMAir. 

Dear  Sir — ^I  mentioned  to  you  in  my  last  letter,  some  experi- 
ments which  I  was  about  to  make  in  Magneto-Electricity ;  I  have 
now  finished  one  series  of  them,  part  of  which  I  propose  to  com- 
municate to  the  public  through  your  Journal.  As  it  is  possible, 
that  some  of  your  readers  may  not  be  sufficiently  acquainted  with 
the  principles  of  magneto-electricity,  to  understand  fully  the  ap- 
paratus and  experiments  which  I  am  about  to  describe,  I  will  take 
the  liberty  to  prefix  a  concise  statement  of  a  few  of  the  most  im- 
portant elementary  principles. 

1.  YHienever  a  permanent  steel  magnet  or  loadstone  attracts  a 
piece  of  aoA  iron,  it  converts  that  iron  into  a  magnet,  so  long  only 
as  it  attracts  it,  with  poles  opposite  in  their  character  to  those  by 
which  they  are  attracted.  This  takes  place  when  the  horse-shoe 
magnet  attracts  its  "  keeper." 

2.  If  the  soft  iron,  thus  made  magnetical  by  the  attraction  of  a 
permanent  magnet,  be  forced  off  and  reversed  in  position,  its  po- 
larity or  magnetism  will  be  reversed. 

3.  If  the  "  keeper,"  or  soft  iron  attached  to  the  magnet  be  wrap- 
ped by  an  insulated  coil  or  "helix"  of  copper  wire,  as  a  spool  is 
wrapped  by  its  thread,  and  be  applied  to,  or  detached  from,  the 
permanent  magnet,  or  be  reversed  in  position  so  as  suddenly 
to  acquire,  lose,  or  change  polarity ;  electricity,  at  the  moment 
of  change,  will  pass  through  the  coil  with  its  usual  character- 
istics. 

4.  If  the  end  of  a  bar  magnet  be  thrust  within  a  coil,  or  with- 
drawn from  it,  an  electrical  current  will  be  momentarily  excited. 
(Faraday.) 

5.  Even  the  feeble  polarity  excited  by  terrestrial  magnetism 
on  placing  a  bar  of  sofl  iron  perpendicularly,  and  suddenly  rever- 
sing it,  is  attended  by  a  sensible  evolution  of  electricity  in  a  coil 
surrounding  that  bar.  The  experiment  succeeds  still  better,  by 
making  it  in  the  line  of  the  "  dip,"  viz.  with  the  uj^r  end  inclined 
about  20^  to  the  south. 
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6.  Electricity  thus  produced  by  a  magnet,  is  called  magneto- 
electricity. 

7.  The  common  magneto-electric  machine  consists  of  a  wrap- 
ped "keeper,"  revolving  almost  in  contact  with  the  poles  of  a 
powerM  horse-shoe  magnet.  This  form  of  the  instrument  is 
attributed  by  Mr.  Faraday  to  Mr.  Saxton,  now  residing  in  Hiila- 
delphia.  For  figures  and  descriptions,  the  reader  is  referred  to 
the  last  number  of  this  Journal. 

Having  premised  these  elements,  I  proceed  to  the  subject  of 
.my  investigation,  which  was  to  determine  whether  more  electri- 
city is  developed  in  a  coil  by  passing  the  included  iron  almipdy 
bjf  the  pole  of  a  magnet,  or  by  passing  it  along  from  the  middle 
or  neutral  point  of  the  magnet  to  the  pole,  as  close  as  possible  to 
it  throughout  the  whole  course,  thus  exciting  the  polarity  grad- 
ually. As  I  solved  the  problem  with  a  new  instrument  which  antr 
swers  several  other  purposes,  I  will  first  describe  that  instrument 
and  the  several  uses  which  I  have  made  of  it.  I  propose  to  call  it 
the  Electro-magnetic  Dipping-needle.  It  was  in  the  first  place 
intended  only  for  class  experiments,  and  consisted  of  an  iron  bar 
eleven  inches  long,  half  an  inch  wide,  and  one  tenth  of  an  inch, 
thick,  bound  with  about  twenty  five  feet  of  copper  fillet,  and  fiust- 
ened  to  a  horizontal  axis  about  two  and  a  half  inches  long,  piv- 
otted  in  two  upright  brass  columns  so  as  to  give  rotary  motion  in 
the  plane  of  the  meridian,  exactly  like  the  motion  of  tlie  dipping- 
needle.  On  the  axis  were  two  coj^r  wheels  about  half  an  inch 
iji  diameter,  insulated,  and  running  in  mercury  grooves  in  a  piece 
of  ivory,  and  having  the  two  ends  of  the  copper  fillet  soldered  to 
them.  By  connecting  the  poles  of  the  battery  with  the  mercury 
grooves  it  became  an  electro-magnet,  having  free  rotary  motion* 

Class  experiment  of  showing  the  Dip  by  Electro-magnetism. — 
The  needle  being  placed  horizontally,  and  the  poles  of  the  bat- 
tery connected  with  the  mercury  grooves  so  as  to  produce  polarity, 
that  end  possessing  north  polarity  inmiediately  descended  to  the 
line  of  the  dip.  The  wires  being  changed  so  as  to  reverse  the 
polarity  by  reversing  the  current  of  electricity,  the  opposite  end 
immediately  descended  to  the  same  line.  Thus  to  eidiibit  stri- 
kingly the  effect  of  terrestrial  magnetism  in  producing  the  dip^ 
was  all  that  had  been  so  far  contemplated. 

The  Dipping-needle  made  to  revolve  by  Terrestrial  Magnet* 
ism. — ^I  afterwards  attached  to  the  axis  four  semicircular  "cams," 
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nmning  in  mercury  grooves  in  such  a  manner  that  the  needle,  by 
its  own  motion,  produced  the  necessary  reversals,  when,  upon  the 
appUcation  of  a  vigorous  calorimeter,  it  performed  one  hundred 
and  fifiy  revolutions  per  minute,  in  the  plane  of  the  magnetical 
meridian,  thus  exhibiting  terrestrial  magnetism  in  a  very  agreea- 
ble manner. 

The  north  end  of  the  earth  shown  to  be  virtually  a  Magnetical 
south  pole. — ^While  the  needle  was  revolving  by  terrestrial  mag- 
netism, I  brought  the  south  pole  of  a  feeble  artificial  magnet  to 
the  lower  point  of  the  dip,  so  that  the  pole  of  the  needle  passed 
near  to  it  The  motion  was  immediately  accelerated.  Oa  pre- 
senting a  north  pole  at  the  same  point  the  motion  was  retarded, 
stopped,  0£  reversed,  according  to  the  strength  oft  proximity  d 
that  pole. 

The  south  polarity  of  the  north  end  of  the  earth  still  more  stri* 
hingly  exhibited, — ^I  constructed  a  semicircular  steel  magnet,  the 
inside  diameter  of  which  just  permitted  the  dipping-needle  to  re- 
volve within  it,  and  attached  it  in  such  a  manner,  that  the  south' 
pole  of  it  was  at  the  lower  point  of  the  dip,  and  bending  round  to 
the  south  had  its  north  pole  at  the  upper  end  of  the  dipping  axis. 
The  battery  being  applied,  the  revdutions  were  exceedingly  rafHd, 
and  in  the  same  direction  as  by  terrestrial  magnetism.  On  re- 
versing the  semicircular  magnet  and  bringing  the  north  pole  at 
the  lower  point,  the  motion  was  reversed,  and  contrart  to  that 
prodiu^ed  by  terrestrial  magnetism.  In  this  form,  the  instrument 
resembles  Messrs.  Davenport  and  Cooke's  model,  as  exhibited  lasC 
spring  in  New  York,  one  of  their  semicircular  magnets  being  re- 
moved and  the  instrument  being  turned  down  on  one  side,  so  as 
to  bring  the  diameter  of  the  other  into  the  dipping  axis. 

Magneto-Electricity  produced  by  Terrestrial  Magnetism.-^ 
Removing  the  semicircular  magnet  and  the  battery,  connecting 
the  poles  of  my  thermoscopic  galvanometer  with  the  mercury 
grooves,  and  giving  the  needle  a  smart  whirl  by  hand,  say  (me 
hundred  and  fifty  revolutions  per  minute,  I  obtained  a  sufficient 
quantity  of  electricity  to  deflect  the  galvanometer  needle  40^  by 
impulse,  and  that  too  against  a  torsion  wire  six  inches  long, 
weighing  one  third  of  a  grain.  And  here  I  ought  to  remark,  that 
the  mechanism  used  for  the  reversal  of  electrical  currents,  and 
coi»equently  of  the  polarity,  when  the  instrument  is  used  as  a 
self-revolving  machine,  was  precisely  what  was  required  in  pro- 
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ducing  deflection  by  magneto-electricity,  for  it  sent  the  currents 
all  in  one  direction,  instead  of  producing  the  alternate  or  vibrating 
motion  occasioned  by  the  common  magneto-electrical  machine. 
It  is  curious  to  observe  that  electro-magnetical  engines,  moving 
by  the  reaction  of  an  electro-magnet  and  a  permanent  one,  are 
also  magneto-electrical  engines.  When  electricity  is  suppUed 
to  them  from  a  battery,  they  revolve ,-  and  if  they  be  made  to  re* 
volve  by  hand  or  otherwise,  they  give  out  electricity ;  electricity 
and  motion  producing  each  other  recifHrocally. 

The  problem  proposed  in  the  first  part  of  this  paper ^  solved  by 
the  Dipping-needle  used  as  a  Magneto-Electrical  Machine. — 
Does  a  magneto-electric  helix,  or  coil,  act  more  powerfully  by  pass- 
ing the  poles  of  the  exciting  permanent  magnet  abruptly,  by  mov- 
ing in  a  plane  perpendicular  to  that  in  which  the  magnet  hes,  or 
by  a{qproaching  the  pole  of  the  magnet  firom  the  middle  or  neutral 
point,  keeping  constantly  close  to  the  magnet  itself?  I  restored 
the  semicircular  magnet  to  its  place,  still  keeping  the  galvanom- 
eter connected  with  the  instrument.  Here,  as  the  coil-bound 
iron  needle  revolved  in  the  plane  of  the  magnet,  and  close  to  it, 
I  had  one  of  the  conditions  proposed  in  the  question.  I  adjusted 
the  torsion  index  so  that  it  required  sixty  revolutions  of  the  iron 
needle  per  minute,  to  keep  the  galvanometric  needle  constantly 
at  the  point  of  strongest  deflection,  viz.,  parallel  to  the  coils  of  the 
galvanometer ;  then  letting  it  return  freely  to  its  place,  I  found 
the  torsion  to  have  been  62i^.  Taking  out  the  semicircular 
magnet  and  placing  it  in  a  plaae,  at  right  angles  to  that  in  which 
the  coil-bound  iron  needle  revolved,  so  that  its  convex  bend  pre- 
sented to  the  west,  and  its  poles  only  were  presented  to  the  iron 
needle  at  the  points  of  the  dip,  I  obtained  the  other  condition  of 
the  question,  the  abrupt  production  of  pcdarity.  I  then  proceeded 
as. before,  to  adjust  the  torsion  index  until  sixty  revolutions  per 
minute  would  evolve  electricity  enough  to  hold  the  galvano^ 
metric  needle  constantly  to  the  point  of  strongest  deflection,  and 
letting  it  return  freely  to  its  place  found  the  torsion  to  have  been 
41®.  From  these  experiments,  it  appears  that  the  deflecting 
power,  by  abruptly  passing  the  poles,  is  only  about  two  thirds  as 
much  as  when  continuous  proximity  is  preserved.  In  order  to 
determine  whether  electricity,  produced  by  inversion  of  polarity, 
is  in  the  simple  ratio  of  the  number  of  inversions  in  a  given  time, 
or  increases  in  some  higher  power,  I  varied  the  above  experi^ 
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ttents,  and  instead  of  changing  the  toraon  so  as  to  obtain  an 
equal  number  of  revolutions,  I  let  the  torsion  remain  constant  and 
dianged  the  number  of  revc^utions  to  produce  equal  deflection, 
and  found  that  to  maintain  a  torsion  of  62^*^,  required  sixty  revo- 
lutions per  minute  in  one  case  and  ninety  in  the  other,  which 
being  nearly  in  the  inverse  ratio  of  the  deflecting  forces,  I  infer- 
red that  the  deflecting  forces  are  as  the  number  of  reversals  in  a 
given  time. 


EnpUmadon  of  the  Figure. 

n  9.  Tlie  elecHo-nagnetical  dipping-needle,  ftstened  to  an  aiu  pivoted  in  the 
two  hnm  colomns,  E  and  F. 

A.  Two  copper  circles  or  wheels,  to  which  are  soldered  the  two  ends  of  the 
coil  which  wraps  it  #. 

B.  A  block  of  ivory  having  two  mercury  grooves,  in  which  play  the  two  pairs 
cyf  semicircles  of  copper,  C. 

D.  The  support  of  the  ivory. 

N  8.  The  semicircular  magnet,  supported  by  the  wooden  column,  W. 
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The  above  experiments  have  a  bearing  on  the  constractkm.  of 
magneto-electrical  machines,  and  may  possibly  account  for  the 
effect  of  those  machines,  in  which  the  c(h1  is  made  to  revolve  at 
the  side  of  the  magnet*  instead  of  acting  opposite  to  the  ends 
of  it.  It  diould  be  observed,  however,  that  the  armature  or  coil- 
bound  keeper,  in  the  common  magneto-electric  machine,  is  so 
short,  that  it  scarcely  leaves  one  pole  before  it  begins  to  be  in 
contact  with  the  next  opposite  one.  Yet  it  seems  to  me,  that  a 
magneto-electrical  machine  with  the  keeper  revolving  within,  or 
at  the  side  of,  semicircular  magnets,  joined  so  as  to  make  a  com- 
plete circle,  deserves  a  trial.  As  the  evolution  of  magneto-elec- 
tricity and  the  motion  of  the  same  instrument  used  as  an  electro- 
magnetical  machine  seem  to  be  in  proportion  to  each  other,  it 
would  appear  that  the  construction  adopted  by  Messrs.  Davenport 
and  Cooke,  in  which  contiguity  is  preserved  as  in  my  dipping- 
needle,  has  superior  advantages.  Whether  such  machines  can 
ever  be  made  to  compete  with  moving  powers  already  in  use,  or 
to  attain  the  maximiun  effect  of  electro-magnetism,  is  an  inter- 
esting philosophical  problem. 

Additional  Remarks,  by  Prof.  Locke,  on  Electricity  producei 
by  motiony  and  on  motion  produced  by  magnetic  electricity. 

Med.  Coll.  of  Ohio,  Feb.  10, 1838. 

TO   FROF.    SILLIM AV. 

Dear  Sir — ^It  gave  me  great  {Measure  to  receive  yours  of  the 
1st  instant.  You  were  pleased  to  encourage  me  in  the  researches 
which  I  had  begun,  and  I  now  sit  down  to  communicate  to  jrou 
a  generalization,  which  I  suggested  in  my  letter  of  the  28th,  in 
which  I  stated  <<  that  electro-magnetical  engines,  moving  by  the 
reaction  of  an  electro-magnet,  and  a  permanent  one,  are  also  mag- 
neto-electrical engines.  When  electricity  is  supplied  to  them 
from  a  battery  they  revolve,  and  if  they  be  made  to  revolve,  by 
hand  or  otherwise,  they  give  out  electricity ;  electricity  and  mo- 
tion producing  each  other  reciprocally."    I  have  since  examined 


*  As  in  those  made  by  Mr.  Clarke,  of  London,  and  figared  in  the  last  number 
of  thb  Journal. 
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tfaftt  nibjeel  SM*e  pttrticubrif ,  and  fnd  the  geimaliaation  may 
be  «xtmded  stMl  further,  and  include  M  eleetro-magnetical 
motion  produced  by  two  magnets,  <»r  by  a  ccmductor  and  a  mag- 
net It  may  then  be  stated  as  follows :  If  a  galvanic  current 
fiom  a  battery  produces  an  electnMnagnetical  motion  in  any  piepe 
of  ^ypamtiu,  and  that  battery  be  detached  and  a  galvanometer 
substituted  in  its  {dace,  and  connected  with  the  same  wire  or 
poles  of  Uie  aj^wratus ;  then,  on  compelling  the  same  motion  in 
the  apparatus  by  hand  or  otherwise,  the  galvanometer  will  be 
deflected,  showing  a  current  of  magneto-electricity  in  a  direction 
<^ipo0ite  to  that  currmt  from  the  battery  which  had  produced  the 
same  motion.  I  have  tried  the  experiment  with  Barlow's  "  revolv- 
ing star,"*  the  "  revolving  wire"  of  Mr.  Faraday,  the  "  revolving 
cylinder,"  with  Andrews'  revolving  magnet,  De  La  Rive's  coil, 
and  also  with  one  galvanometer  acting  upon  another. 

The  revolving  magnet  is  the  most  simple  magneto-electric 
maehine  possible.  Take  a  cylindrical  straight  bar  magnet,  and 
holding  two  wires  fiom  the  galvanometer,  one  in  contact  with 
one  end  of  the  magnet,  and  the  other  in  contact  with  the  mid- 
dte,  let  an  assistant  twist  the  magnet  round  on  its  axis,  the  wires 
slipping  cm  its  surface ;  the  galvanometer  will  immediately  indi- 
cate the  production  of  magneto-electricity.  Or,  the  lower  end 
of  the  magnet  may  be  sharpened  into  a  sort  of  pivot,  and  be 
pressed  by  the  breast  down  into  an  indentation  in  one  of  the 
conductors,  while  the  contact  at  the  middle  and  the  rotation  of 
the  bar  are  per£cHrmed  without  an  assistant.  With  a  magnet  eight 
inches  long,  and  one  sixth  of  an  inch  in  diameter,  made  of  watch- 
maker's wire,  nicely  pivoted,  and  turned  by  drawing  the  finger 
across  it,  I  obtained  a  deflection  of  my  twelve  inch  galvanometric 
needle  <^  sixty  six  degrees,  viz.  fiom  N.  45  R  to  N.  21  W.  It 
is  evident  that  the  galvanometer  itself  is  included  in  this  rule.  I 
connected  my  large  thermoscopic  galvanometer,  by  long  wires, 
with  die  poles  ci  an  elegant  and  dehcate  Mellonian  galvanometer, 
and  then  put  the  needle  of  the  larger  one  into  rotary  motion  by 
hand.  The  needle  of  the  fflooaHer  instrument  was  deflected  quite 
to  the  west,  while  the  needle  of  the  larger  swept  one  half  of  its 


*  Thif  experiment  ii  identical  in  principle  with  the  mode  of  Mr.  Faraday,  the 
appantus  for  which  ia  figured  in  Biande's  Chem.  1836,  p.  315. 
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circuit ;  and  quite  to  the  east,  while  it  swept  the  other  half.  Most, 
if  not  all,  of  the  elements  of  this  generalization  have  been  be- 
fore obtained  by  such  distinguished  experimenters  as  Faraday, 
Henry,  Becquerel,  Pixii,  and  others,  yet  I  have  not  seen  it  stated 
in  a  form  so  convenient  to  those  who  are  already  acquainted  with 
electro-magnetism,  and  are  just  commencing  the  converse  subject 
of  magneto-electricity. 


Art.  XI. — Absimct  of  a  Meteorological  Journal,  for  the  year 
1837,  kq)t  at  Marietta,  (Ohio,)  in  Lot.  Z^  %&  N.  and 
Lon.  4P  28'  W.  of  Washington  City;  by  S.  P.  Hilbbxth. 
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Observations  on  the  year  1837. — ^The  mean  temperature  of  the 
past  year  has  been  a  degree  and  a  half  greater  than  that  of  the 
year  1836 ;  which,  although  small  in  amoimt,  has  nevertheless 
had  a  decided  influence  on  the  season.  The  heat  has  also  been 
more  equally  distributed  through  the  year,  and  not  subject  to 
any  great  vicissitudes.  In  winter  the  temperature  has  at  no  time 
been  at  zero ;  and  in  summer  it  has  not  risen  above  ninety  de- 
grees of  Fahrenheit. 

The  average  heat  for  the  different  seasons  of  the  year  has  been 
as  follows,  viz. 
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For  the  winter  months,     ....    32.8(F 
<<      «  spring  months,      ....     49.60 
"      <<  summer  months,  ....     69.25 
<<      <<  automnal  months,     .     .     .     55.22 
The  winter  has  been  three  degrees  warmer  than  that  of  1836 ; 
and  the  autumn  five  degrees ;  while  the  summer  has  been  two 
degrees  cooler,  and  the  spring  one  degree  warmer :  thus  eqiial- 
izing  the  beat,  and  favoring  the  growth  of  the  vegetable  worid. 
From  the  cool  and  wet  state  of  the  summer,  the  wheat  crops 
were  ten  days  later  than  usual  in  ripening,  and  the  harvest  coi^ 
tinned  until  the  fore  pert  of  August,  while  in  usual  seasons  it  is 
completed  by  the  middle  of  July.     The  crops  of  all  kinds  were 
uncommonly  fine.     Indian  com  suffered  somewhat  fix>m  the  ex- 
cessive rains  in  June,  thereby  preventing  its  receiving  the  usual 
dressings  fipom  the  {dow  and  hoe. 

The  blossoming  of  firuit  and  other  trees  was  retarded  beyond 
the  average  period  in  the  spring,  but  ix^as  in  the  foUowing  older: 
Peach  in  bloom  the  28th  of  April ;  pear  and  cherry,  the  1st  <^ 
May ;  apple,  5th  of  May ;  papaw,  black  walnut  and  butternut^ 
the  16th  of  May ;  Ribes  viUosa  and  Prunus  virginianus,  the  16th 
of  June* 

June  and  July  of  Uiis  year  were  remarkable  for  excessive  rains 
and  tornadoes.  The  bottom  lands  on  all  the  small  streams  which 
rise  in  the  broken  country  near  the  Ohio,  were  overflowed  firom 
two  to  three  times,  and  the  crops  of  grass  and  grain  along  their 
borders  either  entirely  destroyed,  or  greatly  damaged.  The  loss 
to  the  agricultural  community  was  very  great. 

The  amount  of  rain  for  the  year  has  been  43r\V  inches,  which 
is  over  the  mean  fcHr  this  region.  The  aurora  borealis  has  bera 
seen  a  number  of  times  during  the  year,  especially  on  the  25th 
of  January,  when  it  was  most  grand  and  splendid;  also  on  the  2d 
and  3d  rf  June,  and  1st  of  July.  We  have  been  viated  by  no 
destructive  storms  of  wind  <x  hail,  and  the  year,  on  the  whol^ 
has  been  a  voy  propitious  one  to  man  and  the  vegetable  and  ani* 
mal  kingdoms. 

Marietta,  Febnuiry  9cl,  1886. 
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Art.  XII. — Oeology  of  Upper  lUinoia ;  by  Chables  Upham 
Shkpabd,  M.  D.y  FtofesaoT  of  Chemistry  in  the  Medical  Col- 
lege of  the  State  of  South  Carolina. 

Ths  remarks  contained  in  this  memoir  are  derived  from  obeer^ 
vations  made  the  past  season,  during  a  short  residence  at  Rock* 
well,  in  La  Salle  county.  Having  entered  Illinois  by  the  way 
1^  Chicago  from  the  northern  lakes,  I  diall  commence  my  obser- 
vations with  some  account  of  this  place  and  its  vicinity. 

Lake-shore  near  Chicago. 

The  western  shore  of  Lake  Michigan,  above  Milwalky,  pee- 
sents  no  rocks  as  seen  from  the  lake,  being  generally  level,  and 
but  little  elevated  above  its  sur£au2e.  It  consists  either  of  a  sandy 
beach,  or,  as  is  more  commonly  the  case,  of  an  abrupt  bank  of 
Uue  clay.  Chicago  is  situated  on  a  beach-shcnre ;  but  the  low 
ridge  of  sand  which  formerly  intervened  between  its  site  and 
the  lake,  has  in  a  great  measure  been  obliterated,  in  order  to  im- 
prove the  building  lots  contiguous  to  the  water.  The  easterly 
gales,  however,  sUt  up  fresh  deposits  of  sand  and  gravel,  which 
singularly  enough  for  this  secondary  region,  abound  in  grains  of 
garnet,  magnetic  iron  and  epidote,  as  well  as  in  pebbles  of  granite, 
gneiss,  sienite  and  trap.  These  foreign  materials  are  no  doubt 
derived  frcnn  primitive  boulders  scattered  over  the  bottom  of  the 
lake. 

The  city  plat  scarcely  varies  from  a  perfect  level,  and  rises  only 
high  enough  above  the  surface  of  the  lake  to  secure  it  a  bare  im- 
munity from  inundaticMis  during  severe  gales,  and  seasons  of 
unusually  high  water.  In  the  rear  of  the  town  lies  a  broad  levri 
tract  of  wet  prairie,  still  lower  than  Chicago,  being  only  about 
ten  feet  above  Lake  Michigan.  The  width  of  this  tract  varies 
from  six  to  nine  miles,  while  it  extends  as  far  down  the  lake  as 
the  unobstructed  view  can  reach ;  and  in  an  oi^x)site  directioni 
follows  quite  round  to  the  head  of  the  lake,  where  however  it  eiD* 
periences  an  extraordinary  modification  from  the  presence  of  sand- 
ridges,  which  we  shall  presently  describe. 

The  origin  of  so  extensive  a  region  of  lagoon,  which  is  ahnost 
cinnpletely  submerged  during  the  spring  freshets,  is  not  easily 
accounted  for  ,*  since  it  is  not  contiguous  to  a  broad  slope  of  coun- 
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try  J  or  one  whose  rapid  descent  might  measurably  compensate 

for  want  of  area  in  giving  rise  to  alluvial  deposits.    Neither  do 

rivers  of  any  magnitode  find  their  outlet  here,  which,  like  the 

St.  CSair  where  it  enters  Lake  St  Clair,  might  produce  flat  plains 

of  coDsiderBble  extent.     Its  origin  seems  to  have  been  connected 

^BTith  a  higher  level  of  the  lake,  when  its  waters  advanced  inland 

€]uite  to  the  rolling  prairie.    Nor  would  this  supposition  be  at  all 

mtis&ctory  periiaps,  except  for  the  knowledge  we  possess  oi  the 

almost  universal,  rocky  substratum  which  prevails  over  the  wet  • 

prairie,  ccnning  for  the  most  part  to  within  a  few  feet  of  the  top 

of  the  ground, — thus  giving  us  the  conditions  of  a  hard  bottom 

as  forming  the  shore  of  the  lake,  upon  which  the  sediment  and 

wash  of  the  coast  was  in  the  iMK)gress  of  ages  spread  out.     The 

deposit  covering  this  rocky  floor,  is  a  horizontally  stratified  Uue 

clay,  on  top  of  which  at  Chicago,  rests  a  yellowish  clayey  loam. 


JjokeliUhiyan 


lUlli^ 


frtii^ 


On  the  subsidence  of  the  lake  to  its  present  level,  the  beach- 
line  in  the  region  of  Chicago  must  have  begun  to  fcnrm.  For  a 
IcNag  distance  up  and  down  the  lake^  it  is  confined  to  one  or  two 
embankments;  but  on  drawing  near  the  head  of  the  lake,  by  the 
way  of  the  road  to  Michigan  city,  we  find  the  surface  of  the 
prairie  invaded  £Eur  inland  by  a  succession  of  ancient  beacheSi 
formed  with  the  utmost  regularity  as  to  width  and  height,  as 
well  as  conformity  to  the  existing  sh<»re  of  the  lake.  I  shall  de* 
scribe  th^QGL  as  they  came  into  view  on  the  stage  road,  endeavor* 
iffg  \o  render  their  character  the  more  intelligible  by  means  of  tbi 
above  sketch,  constructed  firom  recollection.    Leaving  Chicago,  the 
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sood  for  about  fifteen  miles  is  oa  the  beach,  or  just  behind  it,  on 
the  border  of  the  level  prairie.  It  then  begins  to  diverge  firom 
the  sbxare,  and  passes  obliquely  across  a  succession  of  ridges,  each 
resembling  a  tumi^ke  in  its  rounded  form.  These  ridges  are 
wooded,  while  the  intervals  between  them  consist  of  wet  marsh, 
or  level  prairie.  Advantage  is  taken  of  the  ridges  as  far  as  pos* 
sible  for  the  course  of  the  road.  After  proceeding  a  number  of 
miles  in  a  south-easterly  direction,  the  road  takes  a  south  course 
at  right  angles  to  the  coast,  and  runs  for  a  distance  of  five  miles 
over  about  fifty  of  these  ridges.  They  vary  from  four  to  ten  rods 
in  width,  each  one,  however,  preserving  with  exact  uniformity 
its  own  breadth,  and  separated  firom  each  other  by  intervals  of 
firom  six  to  forty  rods.  When  midway  between  any  two  beaches, 
the  eye  is  presented  in  opposite  directions  with  an  almost  inter- 
minable vista,  whose  bounding  lines  of  trees  are  perceived  to  be 
slightly  curvilinear,  the  curvatute  of  the  ridges  corresponding  ex- 
actly to  the  broad  sweep  of  the  lake  shore.  No  sensible  differ- 
ence of  level  is  apparent  in  the  beaches,  while  the  marshy  jwairie 
between  them  is  so  low  and  sunken  as  to  be  almost  impassable, 
and  apparently  corresponds  in  level  with  the  prairie  in  rear  of 
Chicago. 

At  the  termination  of  the  above  series,  commences  a  new  order 
of  ridges,  all  of  which  are  situated  at  a  somewhat  higher  level. 
They  have  an  average  width  of  only  one  hundred  and  twenty 
feet,  and  are*  separated  by  depressions  of  the  same  dimensions. 
In  these,  both  the  ridge  and  the  valley  ar6  dry  and  wooded. 
The  road  crosses  them  for  the  distance  of  one  mile,  after  which, 
assuming  a  more  easterly  cousre,  it  descends  upon  a  flat  jwairie, 
about  three  miles  wide,  from  which  it  rises  over  a  wooded  swell 
of  land  half  a  mile  wide,  and  again  comes  upon  a  broad  expanse 
of  wet  prairie.  It  afterwards  turns  still  more  to  the  east,  and 
continues  over  high  rolling  land  to  Michigan  city.  As  the  last 
fifteen  miles  of  the  ride  was  by  night,  I  caimot  record  the  remain- 
ing features  of  the  route. 

The  succession  of  beaches  described,  would  appear  to  have 
been  occasioned  by  the  action  of  northeriy  winds  operating  on 
the  whole  range  of  the  lake,  thereby  producing  an  accumulation 
of  water  in  this  region,  as  well  as  a  strong  impulsive  action  upcm 
the  bottom  of  the  lake  firom  the  motion  of  the  sea  towards  the 
diore.    In  explanation  of  the  existence  of  but  a  single  b^ach- 
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line  at  Chicago,  it  may  very  obviously  be  remarked,  that  an  east* 
eriy  storm,  (the  only  one  that  could  here  produce  any  effect,) 
acting  simply  on  the  breadth  of  the  lake,  would  have  very  little 
power  in  giving  rise  to  beaches,  compared  with  gales  traversing 
the  entire  length  of  such  an  immense  body  of  water.     Besides 
which,  the  Une  of  coast  on  the  western  shore  is  so  broad  as  to 
prevent  the  heaping  up  of  the  water  to  any  extent,  compared 
with  what  must  take  place  at  the  confined  extremity  of  the  lake. 
It  will  be  an  interesting  inquiry  to  ascertain  if  possible,  the 
length  of  tioae  requisite  for  forming  a  single  beach  at  the  head  of 
the  lake,  since,  if  this  could  be  settled,  we  should  have  the  ele- 
ments for  the  chronological  computation  of  all  the  ridges  belong- 
ing to  the  first  system,  above  described.     Could  this  be  satisfac- 
torily made,  the  era  of  the  second  series  might  perhaps  be  found 
capable  of  an  api»roximative  determination,  as  well  as  that  of  the 
third  and  fourth  belt,  both  of  which  correspond  in  outline  to  those 
first  mentioned,  and  are  therefore  plainly  of  lacustrine  origin.* 

Before  dismissing  this  very  striking  appearance  of  the  coast 
connected  with  the  action  of  the  lake,  I  must  be  permitted  to  ex- 
press the  opinion,  that  a  careful  examination  of  the  country  bor- 
dering on  the  Kankakee  and  the  Des  Plaines  valleys,  will  afford 
evidence  of  the  occasional  overflow  of  the  lake  at  ancient  periods, 
in  those  directions.  It  is  a  well  known  fact,  that  the  lip  of  the 
lake,  near  its  south-western  extremity,  is  at  one  place  so  de- 
j^essed  as  to  permit  canoes  to  pass  from  the  head  waters  of  the 
Chicago  river  across  to  that  of  the  Des  Plaines.  Nor  would  the 
circumstance  cease  to  be  an  alarming  one  to  the  safety  of  this 
portion  of  country,  except  for  the  fact  that  the  border  to  the  lake 
is  every  where  composed  of  a  firm  limestone.  If  then  the  waters 
of  the  lake  are  still  capable  of  interlocking  with  those  of  the 
Des  Plaines,  it  is  clear  that  at  a  higher  level  of  the  lake,  consid- 
erable descents  of  water  upon  the  low  country  must  have  taken 
place.  Traces  of  such  incursions  appear  to  exist  on  the  stage 
road  from  Chicago  to  Ottawa,  in  the  general  direction  of  the 
swells  of  land  on  the  rolling  prairie,  and  more  particularly  in  the 


*  How  much  farther  inland  these  formations  extend,  I  cannot  say ;  but  I  should 
not  be  surprised  to  learn,  that  they  prevail  under  various  modifications,  quite  back 
to  the  summit  level  which  turns  the  waters  of  the  country  into  the  Kankakee^  n 
distance  of  fifteen  or  twenty  miles. 
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width  and  depth  of  the  Des  Plaines  valley,  and  the  imtnense 
diluvial  accumulations  it  contains  below  Jutiet. 

Route  of  the  Michigan  and  Illinois  Canal. 

No  internal  improvement  in  the  country  will  surpass  in  com- 
mercial importance  the  canal  which  is  to  unite  the  waters  of  Lake 
Michigan  and  Illinois  river,  since  it  will  complete  the  navigable 
route  from  the  Gulf  of  St.  Lawrence  to  the  Gulf  of  Mexico,  and 
open  a  water  communication,  so  to  speak,  fix>m  the  Rocky  moun- 
tains to  the  Atlantic  coast.  The  cost  of  the  undertaking  in  some 
degree  keeps  pace  with  its  importance ;  for  although  neither  the 
line  of  its  extent,  nor  the  amount  of  its  lockage,  is  great,  still  the 
difficulty  which  grows  out  of  obtaining  an  adequate  supply  of 
water  for  the  summit  division  of  the  route,  renders  it  the  most 
expensive  work  of  the  kind  ever  projected.  It  is  indeed  a  fortu- 
nate circumstance  as  affecting  the  certainty  of  its  completion, 
that  the  means  for  defraying  its  construction  are  already  in  the 
possession  of  the  State,  the  general  government  having  given  the 
alternate  sections  of  land  for  five  miles  on  each  side  of  the  canal 
to  the  State  of  Illinois,  to  be  appropriated  to  this  important  under- 
taking. 

Before  speaking  of  the  geological  features  of  the  country  over 
which  the  canal  passes,  a  brief  sketch  of  the  route  it  takes,  and 
the  nature  of  the  difficulties  it  has  to  encounter,  will  be  given, 
inasmuch  as  such  a  notice  will  serve  in  some  degree  to  explain 
the  topographical  features  of  the  region. 

The  canal  passes  up  the  south  branch  of  the  Chicago  river  a 
distance  of  four  miles,  thence  over  the  level  prairie  in  a  direct 
line  eight  miles,  to  the  valley  of  the  Des  Plaines  river,  down  the 
valley  of  this  stream,  past  the  mouth  of  the  Kankakee,  to  the 
banks  of  the  Illinois,  whose  border  it  pursues  for  a  distance  of 
fourteen  miles  below  Ottawa,  where  it  enters  the  river.  Its 
length  is  one  hundred  and  two  miles ;  and  it  is  constructed  with 
a  breadth  of  sixty  feet  at  the  water  surface,  and  a  depth  of  six 
feet.  The  lockage  is  all  downwards,  and  amounts  to  one  him- 
dred  and  forty  two  feet. 

Before  adopting  the  present  route,  an  attempt  was  made  to  ob- 
tain a  supply  of  water  for  the  summit  division,  from  the  Des 
Plaines,  the  Calumet,  and  the  Fox  rivers ;  but  on  running  a  level 


Digitized  by  VjOOQIC 


Geology  of  Upper  IUmoi$,  199 

fiom  the  Des  Plaines,  nearly  opposite  the  mouth  of  Portage  lake, 
to  the  Fox  river  at  Elgin,  (thirty-five  miles  south  of  the  State 
line,)  where  the  surface  of  the  stream  is  one  hundred  and  fifteen 
feet  above  Lake  Michigan^  it  was  found)  that  the  intervening 
ridge  had  an  elevation  of  fifty  or  sixty  feet,  the  cutting  down  of 
which  would  be  too  expensive  to  justify  the  expedient  The 
commissioners  were  accordingly  led  to  adopt  the  magnificent  plan 
of  making  Michigan  the  feeder  to  the  canaL  The  first  level 
thereby  becomes  thirty-four  miles  in  length,  with  an  average 
depth  of  cutting  of  eighteen  feet,  which  is  principally  in  solid 
rock.  The  depth  of  six  feet  of  water  has  been  decided  on,  in 
order  to  secure  to  the  canal  a  constant  depth  of  four  feet  during 
the  fluctuations  of  tide  in  the  lake,  occasioned  by  high  winds. 
A  declivity  is  given  to  the  bottom  of  the  canal,  of  one  tenth  of 
a  foot  per  mile.  There  are  two  locks  situated  at  the  end  of  this 
level,  having  a  lift  of  eighteen  feet  Above  the  first  of  these,  for 
the  distance  of  three  quarters  of  a  mile,  the  canal  has  a  width  of 
one  hundred  and  twenty  feet  The  estimated  expense  of  this 
level  is  #5,871,324 

The  middle  division  of  the  work  extends  thirty-seven  miles 
firom  the  head  of  the  first  lock.  It  has  six  locks,  with  an  aggre- 
gate lockage  of  fifty-sevea  feet  in  the  first  four  miles,  for  the 
whole  of  which  distance  the  route  is  over  Uttle  better  than  solid 
rock,  and  is  consequently  very  expensive.  Another  difficult  por- 
tion of  this  division  conmiences  about  two  miles  below  the  cross- 
ing of  the  Du  Page,  and  extends  nearly  to  Dresden,  below  the 
mouth  of  the  Kankakee.  The  blufiTs  here  are  from  one  hundred 
to  one  hundred  and  fifty  feet  high,  and  approach  so  near  the  river 
as  to  be  washed  by  it,  which  renders  it  necessary  to  construct  the 
towing  path  wholly  or  in  part,  in  the  river,  for  a  distance  of  more 
than  two  miles ;  consequently,  an  expensive  protection  will  be 
demanded  to  defend  the  work  firom  the  ice-floods  of  the  Kankakee. 

The  western  division  has  sixty-eight  feet  lockage,  and  is  twen- 
ty-nine miles  in  length,  exclusive  of  four  miles  of  the  Fox  river 
feeder.  From  the  first  lock,  below  Ottawa,  to  the  termination  of 
the  canal  at  La  Salle,  (on  section  fifteen,)  the  route  lies  through 
much  wet  ground,  being  along  the  bottoms  of  the  Illinois,  just 
under  its  northern  bluflf.  As  these  lands  are  overflowed  during 
the  spring-freshets,  the  level  of  the  canal  requires  to  be  con- 
siderably raised,  and  to  be  guarded  by  strong  embankments. 
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The  construction  of  a  cand-basin,  at  the  termination  of  the  ca^ 
nal,  with  an  area  of  five  and  a  half  acres,  whose  bottom  is  to  be 
considerably  elevated  above  the  present  level  of  the  bottom-lands, 
serves  to  render  this  division  of  the  undertaking  also,  very  expen- 
sive. The  cost  of  the  entire  canal,  as  estimated  according  to  the 
report  of  the  commissioners,  is  $8,654,337 ;  but  it  is  admitted  that 
the  estimate  is  too  low,  it  being  generally  believed  that  the  work 
will  not  be  brought  to  a  state  of  completion  under  ten  millions 
of  dollars. 

The  geology  of  the  chief  portion  of  the  route  above  described, 
is  exceedingly  simple  and  uniform,  the  great  rock  formation  of 
the  country  being  the  magnesian  limestone;  at  least,  this  is  the 
rock  from  the  commencement  of  the  canal,  (four  miles  from  Chi- 
cago,) nearly  to  the  mouth  of  the  Kankakee.  It  also  reappears 
west  of  the  Fox  river,  as  will  presently  be  pointed  out,  and  enjoys 
a  wide  distribution  probably  throughout  the  whole  of  Upper  Illi- 
nois and  Wisconsin.  A  good  opportunity  for  examining  its  chaj>- 
acter  occurs  near  Chicago,  where  the  excavations  have  already 
been  commenced.  It  here  rises  quite  to  the  surface  of  the  prairie. 
It  is  imperfectly  stratified,  with  an  evident  dip  of  1(P  or  16°  to  the 
north-west.  Its  color  is  light  grayish  white,  with  a  frequent 
shade  of  yellow.  It  is  compact  in  texture,  and  often  slightly  cel- 
lular or  cavernous — a  peculiarity  which  seems  to  be  connected, 
for  the  most  part,  with  the  profusion  of  organic  remains  existing 
among  its  materials  at  the  period  of  its  formation.  The  follow- 
ing is  a  brief  list  of  the  fossils  which  fell  under  my  observation 
at  this  locality :  two  species  of  Orthocera,  a  Turbo  (one  and  a 
half  inches  in  diameter)  with  a  depressed  spir6 ;  a  large  species 
of  PectunciiJus  ?  ;  a  Terebraiula,  (with  very  prominent  ribs,  and 
but  few  in  number  ;)  two  species  of  Anvnundtes;  a  Caryophylr 
Ua,  and  a  Favosites*  Some  of  the  beds  are  wanting  in  fossils, 
and  occasionally  the  rock  puts  on  a  shistose  or  slaty  structure,  in 
which  case  it  forms  a  valuable  flj^ging-stone,  which  is  abready 
employed  to  some  extent  in  Chicago. 

The  same  rock  reappears  in  the  bed  of  the  Des  Plaines,  twelve 
miles  from  Chicago,  on  the  road  to  Juliet,  as  well  as  near  the  sur- 


*  Several  of  these  species  I  mm  persuaded  are  new ;  but  I  defer  a  particular  de- 
scription of  them  until  I  shall  obtain  an  additional  supply  of  specimens,  promised 
me  by  Dr.  Brairard,  of  Chicago. 
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fece  of  the  i«iirie  at  Plainfield,  nine  miles  fSrom  Juliet,  and  very 
abundantly  also  at  this  last  j^ce.  The  beds  at  Pbdnfield  and 
Juliet,  however,  are  not  rich  in  fossils.  The  rock  is  quite  cloae 
in  its  structure,  and  where  acted  on  by  the  weather,  of  a  yellow- 
ish buff  color,  much  resembling  the  lithogra|^c  stone  of  Sohlen* 
hofen,  in  Bavaria.  The  quarries  at  Juliet,  afford  it  in  very  even, 
distinctly  stratified  layers,  whose  position  is  nearly  horizontal, 
their  thickness  being  such  as  to  render  it  a  very  valuable  building 
material.  I  noticed  one  variety  of  the  rock  at  this  {dace,  which 
had  l)een  thrown  out  in  sinking  a  well,  the  appearance  of  which 
was  very  analogous  to  that  of  true  dolomite,  (the  gurhofian  var 
riety.)  Its  color  b  a  grayish  white,  with  a  tinge  of  green; 
throughout  the  masses  were  crevices  and  openings,  whose  walls 
"Were  lined  with  transparent  crystals  of  quartz. 

The  magne^an  limestone  continues  very  abundantly  in  the 
bed  of  the  Des  Plaines,  below  Juliet,  and  recurs  frequently  on  the 
road  across  the  prairie  to  Hdderman's  grove,  twelve  miles  east  of 
Ottawa ;  after  which,  no  more  rock  was  observed  until  I  reached 
the  bed  of  Fox  river,  just  above  the  village  of  Ottawa.  At  this 
point,  we  strike  upon  the  coal  formation. 

Of  the  esdstence  of  formations  more  recent  than  the  magnedan 
limestone  in  this  region,  my  own  observation  permits  me  to  add 
nothing,  beyond  what  has  already  been  stated  under  the  head  of 
the  lake  shore  near  Chicago.  By  the  kindness,  however,  of  Mr. 
W.  B.  Ogden,  the  mayor  of  Chicago,  and  Col.  Thornton,  jMresi- 
dent  of  the  board  of  conunissioners  for  the  canal,  I  am  enabled  to 
annex  some  additional  particidars.  The  excavations  for  the  ca- 
nal on  the  wet  prairie  give  the  following  superficial  formations : 
one  to  two  feet,  black  vegetable  mould,  and  two  to  six  feet,  jeV 
low,  clayey  loam,  resting  on  blue  clay.  On  reaching  the  Des 
Haines,  the  sections  give,  in  the  first  place,  one  foot  of  black 
mould  ;  secondly,  fiwir  feet,  yellow  sandy  clay ;  thirdly,  one  and 
a  half  feet  clean  black  sand,  and  lastly,  twelve  feet  "vegetable 
formations  with  shells.*'* 

The  occurrence  of  boulders  in  the  rolling  prairie  had  often 
been  mentioned  to  me,  under  the  significant  and  original  appel- 
lation, bestowed  upon  them  in  this  region,  of  "  lost  rocks."   Their 


*  From  the  same  source,  I  learn  that  the  magnesian  limestone  beneath  these  de- 
posits  often  abounds  .with  yertical  fissures,  filled  with  clay,  fit>m  one  inch  to  sev- 
«ral  feet  in  breadth. 
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abundance,  however,  surpassed  my  expectation.  They  first  at- 
tracted atteutictn  soon  after  leaving  the  twelve-mile  house  from 
Chicago,  and  appeared  to  form  a  belt  between  a  quarter  and  half 
a  mile  in  width,  whose  direction  was  north-west  and  south-east 
In  crossing  this  belt,  it  was  uncommon  to  pass  many  rods  with- 
out encountering  a  boulder.  In  general,  they  were  rather  more 
than  half  buried  in  the  soil.  They  varied  in  diameter,  from  ten 
inches  up  to  three  feet,  and  bel(»iged  to  the  following  species  of 
locks  ,*  granite,  granitic  gneiss,  and  trap.  A  few  detached  boul- 
ders <xily  were  noticed  between  this  deposit  and  Ottawa.  Soon 
after  leaving  this  place,  however,  another  band  or  patch  of  them 
was  passed.  They  were  here  scattered  over  the  Illinois  bottoms 
80  plentifully,  as  to  prove  objects  of  no  inconsiderable  annoyance 
in  the  road.  Two  miles  below  this  locality,  likewise,  a  number 
of  large  masses  were  seen.  Others  were  occasionally  met  with 
south  of  this  point,  out  upon  the  rolling  prairie,  in  the  direction 
of  Yermilionville.  What  serves  materially  to  heighten  our  inter- 
est in  these  boulders  is,  the  consideration  that  they  mu^  hav^ 
been  transported  over  a  distance  of  between  two  and  thr^  hun- 
dred miles,  since  the  southern  shore  of  Lake  Superior  is  the  near- 
est region  affording  rocks  of  a  similar  character,  in  9itu. 

Coal  Formation. 

The  northern  boundary  of  the  coal  formation  in  Illinois,  I  can- 
not define  with  precision,  not  having  been  able  to  e3q)lore  its  lim- 
its in  detail  As  the  result  however,  of  inquiries  from  intelligent 
persons  and  such  observations  as  I  was  permitted  to  make  in  the 
region  of  the  Illinois  river,  I  am  led  to  adopt  the  following  as  its 
general  outline : — a  line  commencing  just  north  of  the  mouth  of 
the  Kankakee  and  running  west,  across  the  Fox  river,  about  eight 
miles  north  of  Ottawa,  and  the  Little  Yennilion,  five  miles  north 
of  RockweU.  Whether  it  still  continues  without  interruption^ 
across  the  country  to  the  mouth  of  Rock  river,  a  distance  of  about 
one  hundred  Kailes,  is  uncertain.  Coal  is  found  on  Green  river, 
however,  at  a  distance  of  twelve  miles  above  where  Rock  river 
enters  the  Mississij^i.  It  is  possible,  instead  of  thus  crossing  the 
elevated  country  to  Rock  river,  that  the  border  of  the  coal-field 
simply  sweeps  round  by  Princeton,  ten  or  fifteen  miles  west  of 
Hennepin  and  Henry,  and  then  descends  the  Illinois  river  at 
about  the  same  distance  from  its  western  bank.  From  the  mouth 
of  the  Kankakee,  the  coal  passes  off  in  a  south-easterly  direction 
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to  the  Wabash,  in  Indiana,  at  a  point  seyeral  miles  above  La 
Payette  * 

We  are  now  prepared  to  enter  upon  a  more  minute  description 
of  the  geological  features  of  the  country,  contiguous  to  the  wes- 
tern termination  of  the  canal,  where  the  coal  in  particular  is 
largely  developed.  To  render  the  subject  the  more  easily  inteUi- 
gible,  a  sketch  of  the  region,  together  with  a  cross  section  exhib- 
iting the  north  bluff  of  the  Illinois  river,  from  Ottawa  to  Spring 
creek,  are  subjoined. 


VeTmiliomalln 


*  In  speaking  of  the  boundary  of  the  coal-field,  I  wish  to  be  understood  in  gen- 
eral', as  treating  of  its  line  of  junction  with  the  magnesian  limestone.  Whether 
the  coal-beds  run  out  against  this  rock,  or  are  continued  beneath  it,  no  facts  have 
yet  been  observed  in  this  country  sufficient  to  show.    The  extent  of  the  magne- 
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Rockwell  is  situated  on  section  fourteen,  which  is  next  to  the 
section  against  which  the  canal  tenninates.  The  width  of  the 
Illinois  valley  varies  in  this  vicinity  from  one  to  two  miles.  Its 
bluffsy  which  are  generally  of  naked  rock,  and  nearly  perpendicu- 
lar, are  between  one  hundred  and  one  hundred  and  twenty  feet  in 
height.  Their  course  and  position  with  respect  to  the  channel  of 
the  river,  may  be  seen  upon  the  accompanying  map.  The  bot- 
tom of  the  river  in  the  vicinity  of  Utica  is  solid  rock,  with  which 
also  the  bottom-lands  are  imderlaid  at  very  jpartial  depths.  In- 
deed, the  strata  often  attain  the  surface  over  considerable  breadths 
of  the  meadows  between  Rockwell  and  Ottawa.  The  course  of 
the  canal,  which  is  also  traced  on  the  map,  is  directly  at  the  foot 
of  the  northern  bluflf. 


Bian  limestone  in  Wisconsin,  Upper  Illinois,  and  Missouri,  struck  me  with  sur- 
prise. J  observed  it,  in  addition  to  the  country  already  noticed  between  Chicago 
and  Ottawa,  as  the  prevailing  formation  about  the  northern  extremity  of  Michi- 
gan, the  islands  about  Michillimacinac,  the  mouth  of  Green  bay,  as  well  as  near 
Navarino,  at  the  head  of  the  bay.  In  the  last  mentioned  region,  it  abounded  in  a 
species  of  Producta,  which  I  take  to  be  undescribed,  and  shall  therefore  denomi- 
nate the  ineurvata.  Specific  character.  Semi-circular  :  hinge  nearly  straight  and 
the  length  of  the  shell;  with  fine  longitudinal  stria  ;  fldittish  ;  edge  crenated;  shal- 
lota  valve  concai>ey  basal  margin  incurved;  muscular  impressions  and  hinge-prO' 
cess  very  distinct.  .(P^S^-  ^  ^^^  ^0  '^^^  space  between  the  valves  is  very  small 
in  this  species. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  3,  represents  a  second  species  of  the 
same  genus,  which  is  also  probably  new.  The 
krge  valve  is  deep  and  very  gibbous.  Its  BtrisB 
are  distinct,  and  resemble  the  ribs  of  the  Pec- 
tens. 

Along  with  these  species  occurs  a  polypi&ra, 
apparently  belonging  to  the  genus  Flustra. 
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To  the  trav^er  who  enters  the  lUiooid  valley  at  Ottawa,  after 
faairiiig  been  satiated  with  the  boundless  views  of  rolling  prame, 
no  sealery  can  be  more  novel  and  enchanting,  than  that  which 
he  beholds  between  the  mouth  of  Fox  river  and  the  town  of 
Rockwell.  The  first .  striking  object  he  encounters  after  leaving 
Ottawa,  is  Bufialo-rock,  an  interesting  {bateau,  whose  top  corres- 
ponds in  level  with  the  high  prairie,  and  whose  sides  are  equally 
precipitous  with  the  main  bluffs  of  the  valley.  The  area  of  Buf- 
fidOHTOck  is  about  one  square  mile.  The  river  sweeps  directly  past 
its  southeastern  base ;  while  the  canal,  as  will  appear  firom  the 
map,  is  carried  along  between  it  and  the  north  bluff  of  the  valley. 
At  a  distance  of  about  a  mile  from  this  insular  elevation  of  prai- 
rie, and  directly  by  the  road-side,  is  situated  one  of  those  beauti* 
M  mineral  springs  (of  whose  chemical  constitution  we  shall 
presently  speak,)  for  whjch  this  part  of  Illinois  is  remarkable. 
Two  springs  break  out  within  a  distance  of  a  rod,  both  of  which 
occupy  the  same  basin-like  depression,  whose  surface  is  about  five 
fi^et  lower  than  that  of  the  adjoining  bottoms.  The  larger  of 
these  two  springs  discharges  at  least  ten  gallons  of  water  per  min- 
ute, and  rising  through  a  bed  of  fine  white  sand,  (which  it  keeps 
ia  constant  agitation,)  ibrms  a  very  striking  object  The  water 
firom  the  qorings,  after  flowing  a  distance  of  fifteen  rods  over  Ae 
bottoms,  falls  into  a  rocky  channel  worn  out  of  the  sand-rock, 
along  which  it  rapidly  descends  for  a  couple  of  rods  farther,  where 
it  enters  the  river,  but  not  before  it  has  received  the  water  of  BXt* 
other  spring  whose  issue  is  firom  between  the  sandstone  layers. 
Two  miles  after  leaving  the  springs,  the  traveller  is  opposite  the 
tragically  &mous  Starved  Rock.*  It  forms  a  part  of  the  bluff  on 
the  sooth  side  of  the  IlUnois,  projecting  promontory  Uke,  quite 
intioihe  bed  of  the  river,  and  rising  twenty  or  thirty  feet  hightf 
dian  the  average  level  of  the  bluffs.  Its  face  towaids  the  river 
m  porpendieular,  and  even  overhanging.  On  some  of  the  maps 
of  the  ccmnty  its  height  has  been  stated  at  two  hundred  and  fifty 
ioety  which  is  certainly  incorrect, — it  having  recently  been  meas- 
ured by  Mr.  O.  W.  Jebohe,  civil  ^gineer  of  Rockwell,  who  finds 
ils  devation  one  hundred  and  forty  feet  above  the  level  of  the  11- 

•  Abotit  one  handred  yeart  since,  a  ferocions  tribe  of  Indians,  being  driven  bjr 
iMr  9Maum  ttpon  this  projecting  point  of  the  Illinois  bloff,  were  reduced  to 
mbtiesioa  by  aotoal  starration. 

Voi-  XXXIV.— No.  1.  19 
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linois.  The  prospect  from  this  point  is  inimitably  fine.  A  long 
stretch  of  the  valley,  both  up  the  river  and  down,  is  at  full  com- 
mand. Th^  river  here  flows  over  a  level  rocky  floor,  and  the  wa- 
ter is  so  clear  as  to  enable  one  to  discern  the  large  fish  swimming 
quietly  along  upon  its  bottom ;  while  at  no  great  distance,  flocks 
of  wild  geese,  in  the  most  unalarmed  manner,  occupy  the  bosom 
of  the  stream.  A  large  island,  wooded  with  an  almost  tropical 
denseness  and  luxuriance,  is  situated  in  the  river  nearly  opposite 
to  the  rock,  which  greatly  adds  to  the  beauty  of  the  scene.  An- 
other point  of  interest  occurs  in  the  topogra^diy  of  the  valley  just 
before  we  reach  Rockwell.  It  is  where  the  Consc^in  river  cuts 
the  blufi*  and  enters  the  meadows.  Its  present  issue  is  at  right 
angles  to  the  course  of  the  valley ;  anciently,  however,  it  did  not 
find  its  exit  so  high  up  the  valley,  by  more  than  half  a  mile,  but 
on  reaching  its  present  mouth,  it  turned  down  the  Illinois,  (still 
within  the  high  prairie,)  and  continued  nearly  to  Camp-rock,  (X 
on  the  map.)  The  wearing  away  of  the  bluff,  by  the  waters 
which  excavated  the  Illinois  vaUey,  in  progress  of  time,  however, 
furnished  a  new  outlet  to  the  Consogin,  in  consequence  of  which, 
a  long  ridge  of  prairie  stands  insulated  upoh  the  bottom-lands, 
whose  shape  and  contiguity  to  the  main  bluff  render  it  a  conspicu- 
ous object.  It  has  been  called  Chimborazo,  and  the  idea  of  budd- 
ing upon  it  a  town,  as  well  as  upon  Bufialo-rock,  has  even  been 
entertained  by  some  individuals  in  this  region ;  but  of  both  these 
situations  it  may  be  said,  that  the  inducements  to  occupy  them  are 
rather  such  as  are  connected  with  fine  views  of  valley  scenery, 
than  with  the  actual  facilities  and  conveniences  of  life.  The  car 
nal  passes  directly  imder  the  south  side  of  Chimborazo,  though  it 
is  said  to  have  been  for  a  time  debated,  whether  the  better  route 
would  not  be  in  the  ancient  channel  of  the  Consogin.  It  is,  more- 
over, a  singular  circumstance  relating  to  the  Consogin,  that  on 
entering  the  valley,  it  soon  loses  itself,  and  does  not  rise  into  view 
until  it  has  passed  Camp-rock,  (X  on  the  map,)  when  it  begins  to 
re-appear  in  a  considerable  sheet  of  water,  especially  as  it  enters 
the  town  of  Rockwell.  It  here  forms,  directly  under  the  bluff, 
a  narrow  lake,  five  or  six  hundred  feet  in  length,  by  more  than 
one  hundred  in  width,  which  in  seasons  of  the  greatest  drought 
has  a  depth  of  about  six  feet  I  am  the  more  particular  in  des- 
cribing the  situation  and  dimensions  of  this  strip  of  water,  be- 
cause, firom  its  particular  location  in  relation  to  the  Illinois  river 
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and  the  caiiiBl,  it  is  intended)  by  means  of  a  Aort  cut  across  the 
Jx>tiocii0  in  the  direction ^f  the  dotted  lines,  (i;  on  the  nuq>,)  to 
admii  boots  from  the  river ;  and  thus  at  a  trifling  expense,  to  con- 
VCTt  it  into  a  steam-boat  basin.  An  impravement  of  this  nature 
will  hare  its  value  greatly  enhanced,  arising  out  of  the  mineral  re- 
acHnoes  so  remarkably  accumulated  at  this  point,  the  future  devel- 
opment of  which  is  destined  to  conf^  upon  Rockwell  numerous 
c(Mnmercial  and  manufacturing  advantages. 

It  is  within  a  few  rods  only  of  the  eastern  extremity  of  the  Con- 
aogin  baaui,  that  the  largest  out-crop  of  coal  in  the  valley  of  the 
niinois  occurs.    By  a  reference  to  our  map,  a  ravine  will  be  no- 
ticed as  descending  from  the  high  prairie,  at  a  distance  of  about 
aeventy  rods  from  the  eastern  boundary  of  Rockwell     This  is 
the  Swanson  ravine.     Its  bed  is  entirely  within  the  coal  strata, 
acBd  very  nearly  conforms  in  direction  to  their  basseting  edges. 
The  slopes  of  the  ravine  consist  superficially,  to  a  considerable 
•  extexity  of  soil  and  loose  nutterials.     Slight  excavations  howev^, 
are  all  that  is  requisite  to  reveal  the  strata,  which,  on  the  west  nde 
at  least,  are  uniform  and  continuous  up  the  valley.     Commencing 
at  the  mouth  of  the  mvine  on  its  western  side,  we  have  a  good 
view  of  the  podtion  of  the  coal-I^,  where  it  has  beea  partially 
laid  open,  for  su[^3ring  to  some  extent  fud  to  the  vicinity,  esp^ 
cially  £[>r  htackamiUung  purposes.     The  following  section  wap  ta- 
ken at  the  locality,  frmn  the  top  downwards : — 

60  to  60  feet  of  the  superior  slope,  concealed  by  soil.  . 

4}  feet  gray  mariy  slate-clay. 

4  inches  ai^o^aleareous  iron  ore. 

8     "       gray  marly  slate. 

1  foot  4  inches  limestone. 

,  1    "    4      "      black  bituminous  slate. 

2  feet  gray  marly  slate-clay. 
6    "       coeL 

This  brings  the  coal-stratum  nearly  to  the  bottom  of  the  ravine, 
in  which  however,  a  well  has  been  sunk,  thereby  making  us  ac- 
quainted with  the  strata  for  a  depth  of  at  least  thirty  feet  more, 
but  sbowing  only  alternations  of  blue  and  gray  slate-claya  The 
dip  of  the  coal  and  its  associated  layers  is  W.  S.  W.  at  an  angle 
between  15  and  20^. 

As  the  State  owns  the  section  on  which  this  coal  opening  oc- 
curs, no  farther  labor  has  been  expended  with  a  view  to  trace  the 
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bed  up  the  ravine,  until  we  ascend  to  the  point  B,  on  seclkm 
twelve.  Here  we  find  a  layer  of  coal  two  feet  in  thickneis,  ibrm- 
ing  the  lowest  part  of  the  ravine,  and  traceable  by  means  of  a 
little  gully  descending  from  the  east  dope  of  the  ravine, 'quite  up 
to  the  level  of  the  high  prairie,  a  distance  of  eight  <x  ten  rods.  Ia 
addition  to  this  stratum,  there  shows  itself  at  B,  on  the  western 
slope  of  the  Swanson  ravine,  and  thirty  feet  above  its  bottom,  a 
bed  of  coal  four  feet  in  thickness.  Both  the  beds  here  described 
correspond,  in  direction  and  dip,  with  the  main  bed  at  ^  mouth 
of  the  ravine,  nor  can  it  admit  of  a  reasonable  doubt  that  the  up* 
per  bed  (whose  thickness  is  four  feet)  is  a  continuation  of  the 
great  deposit  first  mentioned. 

Still  higher  up,  at  C,  where  the  ravine  forks,  the  thick  bed  has 
been  uncovered  in  two  places,  a  few  rods  only  apart.  The  coal 
•  here  occupies  the  bottom  of  the  valley,  which,  it  must  be  undm^ 
stood,  is  situated  at  a  level  at  least  forty  feet  higher  than  at  B.  fii 
the  banks  near  the  openings  at  C,  occur  frequent  indicationsof  the 
former  combustion  of  the  coal,  in  the  abundance  of  brick-red 
slate  and  porcelain-jasper.  Indeed  it  appears  not  impiobabie,  that 
the  entire  ravine  owes  its  origin  to  the  inflammation  <^  a  body  <^ 
coal  near  its  out-crop,  to  which  water,  tfie  exciting  cause  of  oooi- 
bustion,  must  have  found  an  easy  access.  In  this  way  a  ehulael 
may  have  been  formed,  which  the  siting  freshes  have  widened 
and  deepened,  until  the  ravine  has  been  brought  to  its  present  di- 
mensions. 

Among  the  loose  materials  accumulated  against  the  edges  of 
the  strata  in  the  upper  part  of  the  ravine,  I  observed  an  Abundance 
of  gypsum,  in  small  white  grains^  resembling  common  salt,  blended 
with  argillo-marly  soil;  also  frequent  balls  and  kidneynshaped 
masses  of  argillaceous  iron-ore. 

Both  branches  of  the  ravine  are  shallow  at  C,  and  in  running 
northward,  soon  attain  the  general  level  of  the  prairie;  after 
which,  the  strata  of  course  become  concealed  by  the  soiL  But 
by  taking  the  direction  of  the  out-crop  to  the  coal-bed,  which  fs 
northwesterly,  and  proceeding  a  mile  and  a  half  across  section 
eleven  upon  section  two,  the  sandstone  which  dips  under  Uie  coal- 
bed  of  the  Swanson  ravine,  reappears  in  dightly  cohering  strata, 
and  still  farther,  by  a  distance  of  about  half  a  mile,  in  the  same 
course,  at  E,  we  strike  the  banks  of  the  Little  Yermilion,  the  east 
bluff  of  which,  for  some  way,  is  ccMfnposed  of  the  identical  grit  of 
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Clamp-«ock,  whoie  directioH  and  dip  it  likewise  exactly  imitates. 

Tbe  oppoate  aide  of  the  river,  (at  E,)  moreover,  offers  us  app»- 

lently  the  entire  series  of  idates,  shale,  and  coal,  which  overlie  the 

sandstQiie  in  the  Swanson  ravine,  though  the  coal  has  as  yet  been 

fBiAy  laid  open  only  at  two  spots,  Dand  R    At  both  these  {dbces, 

tbs  thickness  of  the  coal-stratum  is  four  feet    No  doubt,  therefore, 

can  leasonably  be  entertained  of  the  unbroken  continuity  of  the 

coal  across  section  eleven  to  the  Little  YermiUon  on  sections  two 

and  thirty^foor.     The  southeast  angle  of  the  latter  section  touches 

the  northwest  comer  of  the  former,  as  the  sectional  maps  oi  the 

r^^  wiU  show.     In  following  the  river  above  E,  no  fiirther  tra» 

eea  of  the  coal-rocks,  are  discovered.     On  the  contrary,  the  mag-^ 

ncaian  limestone  soon  takes  their  jdace  and  forms  the  bed  mA 

banks  of  the  Little  Yermilion,  and  of  its  tributary,  the  Toma* 

hawk. 

Having  satisfied  myself  of  the  general  direction  of  the  coal 
north  of  the  Illinois,  it-  became  a  matter  of  interest  with  me  to 
learn  whether  it  obeyed  the  same  law  in  an  opposite  direction,  visL 
in  its  extension  towards  the  southeast.  That  this  is  the  £sM2t  soon 
became  apparent  The  bluff  on  the  south  side  of  the  lUinois,  a 
little  east  of  where  the  Big  Yermilion  enters,  exhibits  the  same 
formatioQ  as  Oamp^rock.  But  no  rocks  manifest  themselves  in 
the  line  of  direction  from  this  jAace,  until  we  reach  the  banks  of 
the  Yermilion  at  I,  near  Yermilionville.  Here  we  recover  the 
coal  in  the  bed  of  the  river,  presenting  its  characteristic  thickness, 
dip,  and  leading  associates,  with  the  exception  of  the  underlie  of 
sandstone,  which,  if  existing,  is  concealed  by  loose  mfliterials  and 
soil.  The  coal  has  the  same  thickness  as  at  the  mouth  of  the 
Swanson  ravine. 

As  my  travels  were  extended  no  feurther  in  the  direction  of  the 
outciop,  I  can  only  state  what  I  was  able  to  learn  from  others  re- 
specting its  course  beyond  Yermilionville.  Abundance  of  coal  is 
said  to  occur  at  several  points  for  ten  or  twelve  miles  up  the  river, 
all  of  which  may  reasonably  be  considered  as  belonging  to  one 
and  the  same  stratum.  Indeed  it  is  not  impossible  that  future  re- 
seaicfaes  will  prove  the  extension  of  the  present  outcrop  quite 
across  the  country,  even  to  the  Wabash,  in  Indiana. 

Tbe  coal  at  Yermilionville  is  situated  directly  in  the  bed  of  the 
river,  on  its  west  side,  at  the  base  of  a  very  steep  portion  of  Muff, 
which  is  at  least  seventy-iive  feet  high.     It  consists  of  five  or  six 
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altematums  o[  black  bitumiaous  shale,  with  a  dark  gray,  firiaUei 
slaty  marl,  the  series  being  surmounted  by  a  heavy  bed  of  encri- 
nal  limestone.  The  diale  is  in  beds  of  between  three  and  four 
feet  in  thickness,  while  the  clayey  marl-strata  are  considerably 
thicker.  The  shale-stratum  next  the  coal,  embraces  a  layer  of 
limetfone  about  ten  inches  thick.  Large  balls  of  limestcme  also, 
of  a  very  peculiar  appearance,  are  common  throughout  the  shale. 
They  may  be  described  as  flattened  sj^eroida,  extremely  reg- 
ular in  shape,  smooth,  and  of  a  black  color.  They  are  arranged 
between  the  layers  of  the  slate,  with  their  flat  surfaces  coinciding 
with  the  stratification.  Veins  of  calcareous  spar,  tinged  brown 
by  petroleum,  divide  their  surfaces  off  into  quadrangular  and  f&ar 
tagonal  shapes,  thereby  imparting  to  the  balls  a  tolerable  resem^ 
blance  to  certain  tortoises,  petrifactions  of  which  animals  they  are 
considered  to  be,  by  many  people  of  the  neighborhood.  In  some 
instances,  these  balls,  which  are  in  reality  a  species  of  septariaj 
have  a  diameter  of  between  two  and  three  feet.  The  dip  of  the 
bed  at  this  jAace,  is  about  IQP  or  12^  to  the  W. 

The  rock  on  which  the  coal  rests,  as  may  be  seen  a  Uttle  higher 
up  the  river,  is  a  light  gray,  highly  crystalline  lunestone.  It  oc- 
casionally embraces  small  seams  and  irregular  shaped  massea  of 
calcareous  spar,  and  is  generally  so  rich  in  Intuminous  matter,. as 
to  afford  the  odor  of  this  substance  on  friction.  But  three  fossils 
attracted  my  notice  in  it :  these  were  a  trilobite,  (a  species  of  Cai^ 
mene,)  a  Flusira,  and  a  Producta,  which  rig.  4. 

so  closely  resembles  a  pecten  in  general  fig- 
ure, as  well  as  in  the  delicacy  and  distinct- 
ness of  its  ribs,  (56  to  60  in  number,)  that, 
believing  it  to  be  new,  I  shall  call  it  the  P. 
pectencidea.  (Pig.  4)  The  two  latter  fos- 
sils are  very  common.  Of  the  tribolite  I 
saw  but  a  single  sample,  and  that  was  presented  me  by  Rev.  Mr. 
Elliot,  of  yermiUonville.  The  bluffs  on  the  east  side  of  the 
river,  in  the  vicinity  of  Elliot's  dam,  abound  in  the  relics  of  the 
spontaneous  combustion  of  coal,  such  as  hardened  slate  and  de- 
tached grains  and  crystals  of  gypBam,  mingled  with  clay^  and 
marl.  It  is  in  the  bed  of  the  river  near  this  place,  also,  that  sev- 
eral mineral  springs  occur,  a  more  particular  notice  6f  which  will 
hereafter  be  given. 
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Before  entering  into  additional  details  respecting  the  coaly  it  will 
be  pioper  to  say  something  farther  of  the  horizontal  formation  of 
Rockwell  and  the  Little  Yermilion  river,  beneath  which  the  coal 
of  the  Swanson  ravine  dips.  They  are  well  understood,  frcMn  an 
inapection  of  the  western  bluff  of  the  Little  Vermilion,  at  the  saw- 
mill near  the  river's  mouth.  We  have  here  the  following  arrange 
miait,  fn»n  the  top  downwards: — 
12  feet  limestone. 

4   '<    blue  and  red  slaty  clay. 
12   "    limestone. 

1  foot  blue  slaty  clay. 

2^  feet  black  bituminous  shale. 

4^  "    blue  slaty  clay. 

3  inches  coal. 

6  feet  blue  slaty  clay. 

30  "  limestone. 
In  sinking  wells  in  the  town  of  Rockwell,  fifty  rods  back  firom 
the  bluffy  where  the  surface  is  about  fifty  i^ei  higher  than  it  is 
immediately  at  the  top  of  the  bluff,  a  succession  of  clay  and  mari 
beds  is  penetrated  before  teaching  the  stratum  of  limestone  first 
mentioned  in  the  foregoing  arrangement.  The  marl  has  a  dull 
red  color,  and  is  very  friable, — ^falling  to  pieces,  or  sladdng  on  a 
short  exposure  to  the  weather.  It  contains  firequent  impression^ 
of  a  species  of  Pecten,  (Fig.  5.)  and  of  a  second  bi-valved  didl, 
(Fig.  6.)  much  resembling  a  Unioy  though  it  is  quite  possiUe  it 
may  be  a  Mya  or  a  TeUina* 

Fig.  5.  Fig.  6. 


The  rocks,  as  they  are  seen  cm  the  face  of  the  bluff  at  Rock^ 
well,  conrespond  in  essential  characters  with  those  given  above  for 

*  Th«  blue  slaty  clay  cootaina  small  crystals  of  iron  pyrites,  which  for  a  time  M 
to  the  opinion  that  gold  was  also  present  in  the  formation.  The  application  of  the 
nicest  chemical  tests  however,  foils  to  detect  its  ei^stence. 
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the  Little  YermilioiL  We  observe,  however,  that  the  upper  lime- 
stone strata  at  the  former  place  are  less  fine  and  crystaUine  in 
their  texture ;  but  possess,  on  the  contrary,  a  tendency  to  rapid 
disintegration,  separating  into  ovoidal  or  lenticular  masses,  from 
two  to  six  inches  in  diameter.  The  lower  bed  is  more  compact 
in  structure,  although  it  still  contains  frequent  rifts  and  fissives. 

A  partial  digging  has  beqn  made  into  the  bituminous  shale  and 
coal-seam  of  Rockwell,  which  fully  proves  the  correspondence 
between  them  and  those  above  described.  The  shale  however, 
at  this  spot,  afforded  distinct  impressions  of  a  minute  Paiellaj 
and  a  perfectly  flat  valve,  (Fig.  7.)  with  very  deUcate  and  almost 
obsolete  concentric  striae,  apparently  appertaining  to  a  species  of 
Phcufui, 

Fig.  7.  Fig.  a 


«d 


The  limestone  of  the  western  bluff  of  the  Little  Yermilion  is 
a  tolerably  compact,  crystalline  rock.  It  embraces  occasionally,  as 
well  as  the  looser  variety  of  Rockwell,  encrinal  remains,  and  a 
small  species  of  TerebrcUulay  (Fig.  8.)  whose  surface  is  delicately 
striated,  and  of  a  silvery  white  color  and  strong  pearly  lustre. 
Should  it  prove  to  be  undescribed,  it  may  be  called  the  T.  or* 
gentea. 

An  interesting  deposit  of  travertine  ocaurs  on  the  eastern  bluff 
of  the  Little  Vermilion,  opposite  to  the  point  where  the  section 
above  given  was  obtained.  The  spring  which  gives  rise  to  the 
formation,  issues  from  the  limestone  near  the  top  of  the  bluff; 
and  the  tufa,  after  accumulating  in  considerable  masses,  becomes 
detached  and  falls  in  lai^e  blocks  into  the  valley.  Among  the 
loose  masses  under  the  bluff,  I  noticed  several  of  a  purely  siliceous 
nature,  proving,  that  the  character  of  tho  w^tor  Tins  fonii^-rly  been 
difliBrent  from  what  it  now  is,  since  its  present  deposition  is  en- 
tirely calcareous. 

Two  miles  fiurther  west  at  Peru,  the  limestone  becomes  still 
more  crystalline,  and  is  quarried  into  blocks  with  considerate  fa- 
ciUty.    It  here  includes  several  very  distinct  fossils,  among  which 
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were  recognized  Ekicrinat  steins,  a  large  Spiri/er,  the  Phohdamya 
ekmgcOaj   (of  Morton,)  and  a  species  of  Produda,  of  which 
a  figure  is  annexed,  and  which  I  shall  denominate  the  semi- 
Tig,  o. 


punctata.    Description. — Length  rather  surpassing  the  breadth : 
sUghtly  inequilateral     Concave  valve  tdth  a  fold  in  the  middles 
Lower  valve  slightly  concave.     Hinge-line  two  thirds  the  length 
Vol.  XXXIV.— No.  1.  20 
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of  the  shell  Ijigamenial  cavity  deep.  Flat  valve  marked  by  a 
vertical  Une  extending  from  the  simimit  half  way  to  the  base.. 
Transversely  banded.  Minutely  punciu^Ued ;  the  punctules  6e- 
ing  impressed,  excepting  when  the  shell  is  entire,  the  surface  is 
then  granose  or  obscurely  hispid. 

The  limestone  east  of  the  sandstone  fonnation  of  the  Swanson 
ravine,  is  the  magnesian.  It  is  horizontally  stratified  and  gen- 
erally without  fossils,  though  often  abounding  in  veins  and  nod- 
ules of  homstone.  Ten  miles  north  of  Rockwell,  near  the  vil- 
lage of  Homer,  it  is  seen  to  advantage  in  the  banks  of  the  Little 
Vermilion.  It  here  almost  exactly  resembles  the  metalliferous 
limestone  of  Missouri,  (which  I  find  to  be  the  magnesian  lime- 
stone also,)  having  its  peculiar  buff  color,  and  like  it,  embracing 
siliceous  seams  and  nodules.  The  only  fossils  I  found  at  this 
spot  were  a  distinct  species  of  Turbinolia,  and  a  part  of  the  ver- 
tebral column  of  a  fish,  the  latter  as  well  as  the  former,  firmly  im- 
bedded in  the  limestone. 

F(x  an  illustration  of  the  formation  which  adjoins  the  magne- 
sian limestone  on  the  east,  I  shall  give  a  vertical  section  taken  at 
Ottawa. 

Soil  and  diluTium. 

1}  feet  limestone. 

11  do.  marly  clay  slates. 
6    do.  sandy  clay. 

12  do.  blue  slaty  clay. 

1  foot  bituminous  shale. 

2  feet  coal. 

3  do.  gray  slaty  clay. 
30  do.  sandstone. 

And  inasmuch  as  borings  for  salt  have  been  made  to  the  depth 
of  one  hundred  and  thirty  feet  below  the  surface  of  the  river,  at  a 
place  five  miles  west  of  Ottawa,  near  Starved  rock,  we  are  able  to 
say,  that  the  coal  is  not  repeated  for  a  depth  of  at  least  one  hun- 
dred and  sixty  feet,  sandstone  being  the  only  rock  for  the  whole 
.  of  this  depth. 

The  horizontal  formation  last  described,  continues  up  the  Pox 
river  north  fix)m  Ottawa  for  a  number  of  miles,  and  in  an  oppo- 
site direction  up  the  Illinois  on  its  west  side,  at  least  to  the  mouth 
of  the  Kankakee.  The  coal  of  which  I  heard,  as  existing  in  a 
bed  three  feet  thick  near  the  mouth  of  the  Mazon  river,  probably 
pertains  to  the  same  stratum  as  that  at  Ottawa. 
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We  shall  now  txeat  of  the  economical  value  of  the  coal  to  this 
legion.  Bituminous  coal  is  valuable  in  every  part  of  our  country ; 
but  to  a  rich  prairie  section,  where  the  climate  in  winter  is  se- 
vere,  and  wh^[e  wood  is  scarcely  abundant  enough  to  supply  ma- 
terials for  fencing  and  building,  its  importance  is  almost  incapable 
ai  being  exaggerated.        t 

The  deposit,  upon  which  main  reliance  is  likely  to  be  placed 
for  coal,  at  least  for  a  considerate  time  to  come,  is  the  stratum 
wMch  crops  out  in  the  Swanson  ravine.  This  bed  will  probably 
be  found  workable  under  the  entire  tract,  bounded  by  the  ravine 
on  the  east  and  the  Little  Yermilion  on  the  west.  At  what  depth 
below  the  surface  it  will  be  found,  situated  on  the  western  por- 
tion of  this  tract,  it  is  of  course  impossible  to  say ;  but  firom  what 
is  known  of  coal-fields  in  other  countries,  we  are  authorized  in 
believing  that  as  the  bed  is  worked  down,  its  present  pitch  will 
alter,  and  that  at  no  great  distance  firom  the  ravine  it  will  assume 
a  hodzontal  position. 

The  thin  horizontal  bed  of  coal  which  has  been  op^ied  at  so 
many  points  between  Utica  and  Ottawa,  and  which  is  worked  at 
several  openings  near  the  latter  place,  is  undoubtedly  capable  of 
furnishing  a  large  suj^ly  of  this  fuel.  But  the  difference  of  ex- 
pense in  working  a  thin  and  a  thick  stratum  is  so  great,  especially 
where  the  thin  bed,  as  in  the  present  instance,  is  horizontal  in  po- 
sition, and  overlaid  by  a  vast  acciunulation  of  fissile  strata,  that  it 
gives  to  the  main  deposit  an  obvious  superiority.  It  is  plain, 
therefore,  that  the  canal  commissioners  have  judged  correctly,  in 
affixing  a  high  valuation  to  the  coal-mines  of  the  state  on  section 
thirteen. 

The  coal  at  Yermilionville,  besides  being  a  number  of  miles  < 
firom  navigable  water,  is  so  situated,  with  regard  to.  the  bed  of 
the  river  in  which  it  occurs,  as  to  render  its  exploration  unu- 
sually inconvenient  and  expensive.  It  will  not,  therefore,  be 
likely  to  come  into  market,  until  the  supply  near  the  canal  and 
the  Illinois  river  has  been  to  a  degree  exhausted.  No  coal  is  ob- 
tained fix)m  down  the  river  short  of  Henry ;  nor  even  at  this  place 
within  several  miles  of  the  river. 

It  appears  quite  cert^on  therefore,  that  Chicago  and  the  region 
bordering  on  the  upper  lakes  are  destined,  on  the  completion  of 
the  canal,  to  receive  their  bituminous  fuel  very  largely  from  Rock- 
well and  its  immediate  vicinity,  since  there  is  little  prospect  of 
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the  d&oovery  of  any  tiearer  source  of  supply.  At  present,  the  re- 
gion referred  to,  is  Aimished  by  the  coal  mines  of  Ohio,  which 
are  situated  one  hundred  miles  from  Cleveland,  on  the  Ohio  aiki 
Erie  canal.  It  would  seem  however,  that  coal  can  be  delivered 
cfaei^ttr  at  Chicago  from  Rockwell,  than  at  Cleveland,  for  al^ 
though  the  distance  is  the  same,  yet  the  dim^isions  of  the  .Chi- 
cago canal  and  its  smaller  amount  of  lockage,  will  give  it  a  de- 
cided advantage  over  the  Erie  canal  in  the  expense  of  transport 
tation.* 

The  quality  of  coal,  so  far  as  can  be  determined  from  the  lim- 
ited exploration  thus  far  made  of  the  Illinois  beds,  is  in  no  way 
inferior  to  that  of  the  Ohio  coal.  It  belongs  to  the  variety  of  bitu- 
tninous  coal,  known  in  Great  Britain  under  the  neime  of  caking 
coal,  in  consequence  of  the  property  it  has  of  breaking  into  a 
great  number  of  pieces  on  the  application  of  he^t,  all  of  which 
becmme  cemented  together  into  a  solid  mass  or  cake.  Its  color  is 
gra3rish  black.  It  has  a  lamellar  or  foliated  structure,  the  layers 
separating  from  each  other  with  great  facility  at  various  inter- 
irals,  from  an  eighth  to  three  quarters  of  an  inch.  Their  surfaces 
often  piesent  thin  films  of  what  is  called  mineral  charcoal,  conr 
aisting  of  the  remains  of  various  plants,  in  which  the  bituminizing 
process  has  not  taken  complete  effect.  The  cross-fractiue  of 
tbem  layers  is  generally  resinous  and  shining,  while  the  slaty 
«ur&ce  is  duU.  It  is  very  easily  frangible.  Its  specific  gravity 
is  1.273.t  It  ignites  with  great  facility,  and  bums  with  an  abun- 
dant yellow  flame.  One  hundred  parts  by  weight,  on  being 
heated,  so  long  as  it  burnt  with  a  flame  lost  47.5  p.  c.  in  weight  ; 
and  the  residuum  after  ignition  until  all  the  carbonaceous  matter 
was  removed,  lost  46.5  in  addition ;  thus  leaving  6  p.  c.  of  ash, 
which  was  white,  and  consisted  of  silica,  oxide  of  iron,  alumina, 
and  lime. 

The  ease  with  which  it  bums  and  the  abundant  flame  it  emits, 
most  serve  to  render  it  a  most  valuable  fuel.  For  while  it  will 
afford  a  warm  and  cheerful  fuel  for  the  grate,  it  is  peculiarly 
adapted  also  to  steam  boilers,  and  to  all  the  operations  of  heat- 

*  Coal  b  raised  and  delivered  to  the  boats  in  Ohio,  at  four  oents  the  bushel.  It 
sdis  in  Cleveland  at  from  fourteen  to  sixteen  cents,  and  in  Chicago,  at  fifty. 

t  One  cubic  foot  of  this  coal  will,  therefore,  weigh  79  ^^V  pounds,  which  will 
give  for  a  bed  six  fbet  thick  in  one  acre,  nine  thousand  two  hundred  and  thirty 
one  Ions. 
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a  medium  quality,  the  presence  of  iroiv-pyhtes  not  being  found  ao 
ocNoisidemUe  as  to  interfere  with  its  employment  by  the  black- 
floiiths  of  the  country,  who  prefer  it  indeed  in  their  work,  to 
charcoal. 

Mineral  Springs  and  ScUt. 

Sulphureous  and  saline  waters  appear  to  be  of  frequent  occur- 
leace  in  the  region  of  the  coal-deposit  above  described  Copious 
q^fdngs  occur  at  and  near  Ottawa,  particulariy  on  the  Illinois  bot- 
toms in  the  vicinity  of  Bu&do  rock.  Others  again  exist  in  the 
iDed  of  the  Big  Vermilion,  at  YermilionviUe,  and  near  the  mouth 
of  the  Mazon  river. 

The  i^ptings  on  section  twenty  three  (H,)  have  already  bee^ 
alluded  to.  The  two  which  come  to  the  surface  near  together, 
BxA  by  the  road-^e,  may  be  denominated  saline  waters.  Their 
t^nperature  was  apparently  above  that  of  other  springs  in  the  vi- 
cioity,  and  decidedly  superiw  to  the  mean  temperature  of  the  cli- 
mate. No  odor  of  sulphuretted  hydrogen  is  evolved  from  either 
of  them,  nor  do  they  blacken  a  solution  of  acetate  of  lead.  The 
api^caticm  of  the  usual  tests,  proved  them  to  contain  the  follow- 
ing principles : — 

Carbonic  acid 
Nitrogen. 

Super-carbonate  of  lime. 
Bi-carbonate  of  soda. 
Chloride  of  sodium. 
"        of  calcium. 
"        of  magnesium. 
Sulphate  of  lime. 
^^  of  magnesia. 

"  of  soda. 

The  spring  issuing  from  the  sandstone  layers,  nearly  on  the 
bank  of  the  Illinois,  is  a  strong  sulphureous  water ;  and  in  addi- 
tion to  the  above  enumerated  ingredients,  contains  fiee  sulj^ur- 
etted  hydrogen  and  the  hydro-sulphuret  of  sodium. 

Both  these  springs  were  tested  for  iodine  and  bromine,  with- 
out discovering  either  of  these  substances ;  although  the  exam- 
mation  was  made  on  less  than  a  g^lon  of  water.  If  these  prin- 
ciples are  present  therefore,  their  proportion  must  be  inconsidera- 
ble, compared  to  the  other  ingredients. 
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It  is  certainly  a  circumstance  which  considerably  enhances  the 
value  of  these  springs,  that  one  of  them  is  a  sulphureous  water, 
while  the  other  two  are  saline  only.  Their  effects  on  the  animal 
eccmomy  will  midoubtedly  be  different,  and  a  much  larger  class 
of  invalids  may  therefore  resort  to  them  with  advantage.  As  the 
country  of  the  Upper  Illinois  has  been  settled  only  a  few  years, 
of  course  nothing  has  been  ascertained  firom  experience  with  re- 
gard to  these  waters ;  but  from  what  is  known  of  the  constitution 
of  the  Virginia  springs,  it  may  fairly  be  presumed,  that  the  use  of 
of  these  waters  will  be  attended  with  the  same  beneficial  results, 
as  are  experienced  at  some  of  those  celebrated  resorts.  The  Illi- 
nois springs  occurring,  moreover,  in  a  region  distinguished  for  the 
beauty  of  its  scenery,  and  lying  directly  on  one  of  the  greatest 
th<»roughfares  in  the  west,  must  also  have  their  value  much  en- 
hanced from  these  considerations.* 

The  sjaings  in  the  bed  of  the  Yermilion,  at  Vermilionville,  (O,) 
are  sulphureous  in  their  character ;  and  at  the  same  time,  equally 
rich  in  saline  matter  with  the  Illinois  springs.t  They  are  unfor- 
tunately so  situated,  however,  as  to  make  it  difficult  to  obtain 
a  supply  of  the  water  they  afford,  since  their  points  of  issue  are 
completely  overflowed  at  high  stages  of  the  river.  The  spring 
at  Ottawa  is  simply  a  saline  water.  I  had  no  opportunity  of  test- 
ing its  ingredients,  but  sbould  judge  from  its  taste  that  it  will  be 
found  to  resemble  in  constitution,  the  main  spring  on  section 
twenty-three. 

A  still  more  valuable  resource  to  the  country  is  fully  indicated 
by  the  composition  of  these  springs,  and  the  circumstances  under 
which  they  occur.  The  large  and  constant  proportion  of  chloride 
of  sodium  they  contain,  taken  along  with  their  occurrence  in  a 
region  of  coal,  sandstone,  and  red  marl,  leaves  no  room  to  doubt, 
that  borings  of  a  suitable  depth  will  lead  to  the  supply  of  a  strong 
and  pure  brine  well  adapted  to  the  manufacture  of  salt.  Nor 
need  any  apprehension  be  felt  at  the  detection  of  so  many  foreign 
substances  in  the  waters  of  the  existing  springs,  since  these  will 
be  replaced  by  chloride  of  sodium,  in  the  supply  to  be  expected 

*  That  they  were  frequented  in  former  times  by  the  deer  and  the  buffalo,  is  ap- 
parent fivra  the  remains  of  the  skeletons  of  these  animals  found  buried  in  the  soil 
in  their  immediate  vicinity.  ^ 

1 1  examined  these  waters  on  the  spot,  and  subsequently  a  sample  of  them  con- 
densed by  evaporation,  which  was  fUinished  me  by  Dr.  Hatch. 
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fiom  a  greater  depth.  For  it  appears  to  be  ascertained  in  respect 
to  these  ancient  saUne  deposits,  that  the  common  salt  in  a  state  of 
perfect  purity,  forms  the  lowest  stratmn  of  the  series,  while  the 
upp^  layers  and  members  of  the  formation,  such  as  marls  and 
clays,  abound  in  the  sulphates,  other  more  soluble  chlorides, 
iodides  and  bromides.* 

To  what  depth  it  may  be  necessary  to  penetrate  in  this  region, 
in  ord^  to  obtain  a  supply  of  salt  water,  may  perhi^  be  infened 
firom  the  borings  in  Ohio,  where  they  work  down  from  seven  to 
nine  hundred  feet,  which  is  several  hundred  feet  below  the  level 
of  tide-water  at  the  mouth  of  the  MississippL  Now,  provided  the 
salt-stratum  lies  at  the  same  level  in  Illinois  as  in  Ohio,  (which 
perhaps  is  not  an  unreasonable  conjecture,)  the  borings  in  Uppet 
Illinois  would  not  have  to  be  carried  as  deep  as  in  Ohio,  since 
the  surface  in  the  latter  region  is  obviously  more  elevated  than  in 
the  former. 

Iron  Ores,  Sandy  Clay  and  Soil. 

Ai^illaceous  carbonate  of  iron  in  balls,  tuberose  masses  and 
kidney-shaped  concretions,  occur  in  the  clay  and  marl  beds  of 
the  Swanson  ravine  ;  but  whether  in  such  quantity  as  will  ulti- 
mately lead  to  extensive  iron  manufactures,  cannot  at  present  be 
determined,  though  when  the  coal  comes  to  be  extensively  work- 
ed, enough  ore  will  perhaps  be  obtained  to  furnish  the  region  with 
a  fiiU  supply  of  iron  for  eastings.  It  is  not  uncommon  to  find 
balls  of  many  poimds  weight ;  while  strong  indications  of  a  con- 
tinuous stratum  of  the  ore,  several  inches  thick,  exist  at  the  coal 
opening  on  section  thirteen.  Its  specific  gravity  is  3.025,  and 
being  mingled  with  limestone,  its  reduction  will  of  course  be 
effected  with  great  facility.  A  sandstone  moreover,  is  at  hand 
for  the  construction  of  furnaces,  while  the  coal  will  afford  an  ex- 
cellent fuel  to  be  employed  in  the  process. 

Iron-pyrites  exists  in  the  large  coal  stratum  in  two  layers,  each 
about  an  inch  in  thickness.  As  it  is  a  variety  strongly  prone  to 
decomposition,  it  can  be  employed  to  great  advantage  in  the  man- 
ufacture of  copperas,  from  which  salt,  both  sulphuric  acid  and  col- 
cothar,  may  be  obtained,  should  their  production  be  found  an  ob- 
ject in  that  region. 

*  B!eport  on  Mineral  and  Thennal  Waters,  bj  Prof.  DAUBZirr,  made  to  the  Brit*, 
iah  Aflsociation  for  the  Advancement  of  Science,  in  1896^  p.  18. 
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CSays,  well  suited  to  brick  making,  are  abundant  in  the  prairie 
country ;  and  others,  adapted  to  the  manufacture  of  fire  brick  and 
pottery,  are  found  overlying  the  horizontal  coal  near  Ottawa,  and 
at  the  mouth  of  the  Kankakee. 

Extensive  beds  of  pure,  white  sand,  derived  firom  the  decom- 
position of  the  sandstone,  occur  north  of  Rockwell,  near  the  Uttle 
Vermilion.  It  is  advantageously  employed  in  the  fabrication  of 
mortar  and  plaster,  and  will  one  day  lead  to  the  production  of  the 
finer  qualities  of  glass.* 

The  extraordinary  crops  of  grain  and  potatoes  every  where  ob- 
tained from  the  prairie  Isolds,  induced  me  to  submit  ^a  portion  of 
the  soil  to  chemical  analysis.  The  sample  was  taken  firom  eight 
inches  below  the  soi&ce,  and  after  being  thoroughly  dried  by 
several  weeks'  exposure  to  the  air,  it  afforded  the  following  result 
on  <me  hundred  ports. 

Water  of  absorption,      -  -  -  -  8.50 

Organic  matter,             -  -  -  -  9.50 

Silica, 70.00 

Alumina,      -        -         -  -  -  -  7.60 

Carbonate  of  lime,         ,  •  -  -  1.60 

Per-oxide  of  iron,          -  -  -  -  1.00 

Carbonate  of  magnesia,  ^  .  .  .  * 


Sulphate  of  potash, 

In  depth  and  fertility  of  soil,  the  Illinois  prairies  are  probably 
unsurpassed  by  any  tract  of  country  in  die  known  world.  Fielck 
near  Alioa  have  been  fdanted  with  Indian  com  for  fourteen  years 
in  successicMi,  without  the  addition  of  manure,  and  still  continue 
to  yield  an  abundant  crop.  The  farmer  in  this  region,  moreover, 
enjoys  a  great  advantage  in  the  boundless  extent  of  cleared  land 
within  his  reach,  which  permits  him  on  the  exhaustion  of  tracts 
long  under  tillage,  to  bring  into  cultivation  fresh  fields,  and  thus 
to  allow  those  which  are  exhausted  to  recover  their  strength,  by 
enjoying  a  fallow.  Occasionally  also,  where  the  soil  is  light,  as 
on  the  Illinois  bottoms,  near  Bufialo  rock,  gypseous  marb,  like 


*  A  yariety  of  limestone  occurs  adjoining  the  canal,  a  little  east  of  Camp-rock, 
well  suited  to  the  fiOirication  of  water-cement.   The  precise  locality  may  be  learned 
on  application  to  Mr.  Dixw£I.l  Lathrop,  of  Rockwell,  a  gentleman  whose  pub- 
lic spirit  and  intelligence  render  him  of  essential  service  to  the  region  in  which  he 
*  resides. 
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IhoBB  of  the  Swanson  ravine  and  Yermilionville)  may  be  emidoy- 
ed  with  great  advantage. 

Aheady  an  active  and  intelligent  class  of  emigrants  is  finding  its 
way  into  this  most  inviting  region,  and  is  beginning  to  reap  its 
advantages.  A  population  of  several  hundred  is  scattered  over 
the  prairie  lying  a  few  miles  to  the  north  of  Rockwell,  where 
hut  a  few  years  ago  the  white  man  was  almost  a  total  stnmger. 
Nor  can  it  be  doubted,  that  as  soon  as  the  Michigan  and  nUnoiB 
canal  is  com}deted,  a  fresh  impulse  will  be  given  to  the  country, 
and  a  speedy  development  of  the  resources  we  have  pointed  out. 


Akt.  Xm. — Cahtranbarite,  a  new  Mineral  Species  ;  by  Chables 
Upham  Shepabd,  M.  D.,  Professor  of  Chemistry  in  the  Medical 
College  of  the  State  of  South  Carolina. 

The  mineral  here  described  was  received  several  years  since 
firom  Messrs.  Gebhard  &.  Bonny,  of  Schoharie,  (N.  Y.)  along 
with  specimens  of  Strontianite,  which  were  noticed  by  me  at  that 
time  in  an  article  published  in  this  Journal.*  I  then  regarded 
the  subject  of  the  present  notice  as  heavy  spar.  Having  had  oc- 
casion however,  within  a  few  days,  to  re-examine  these  mineralSi 
and  meeting  with  more  distinctly  crystallized  fragments  than  any 
hitherto  observed,  I  discover  the  supposed  heavy  spar  to  be  a  new 
qpecies,  and  one  moreover  which  offers  in  its  chemical  constitu- 
tion a  very  remarkable  exception  to  any  saline  compound  as  yet 
known  to  exist  in  the  mineral  kingdom. 

Minerahgical  Description, 

Massive,  in  broad,  straight,  lamellar  masses.  Primary  fonui 
right  rhombic  i^ism.     M  on  M= VfiP  3(y  to  103^. 

Cleavage,  M  on  T  perfect  ]  the  latter  more  easily  obtained  than 
the  former. 

Lustre,  vitreous  to  resinous.  Color  white,  inclining  to  gray, 
rarely  exhibiting  a  tinge  of  reddidi  brown. 

Streak  white.     Translucent. 

Brittle.     Hardness=:3.26.     Sp.  gr.  ^L2Q  to  422. 

•  Vol.  Mvii.  p.  363. 

Vol.  XXXIV.— No.  1.  21 
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Chemical  Description  and  Analysis. 

When  heated  befcnre  the  blow-pipe,  it  emits  a  phosi^ioiesoeiit 
light,  and  fuses  into  a  white  porcelainous  mass,  which  on  being 
laid  upon  moistened  timneric  paper,  imparts  to  it  a  brown  stain* 
It  is  partly  sduble  in  hydrorchloric  acid  with  effervescence :  and 
the  solution,  on  being  tieated  with  alcohd  and  set  on  fire,  bums 
with  a  scarlet-red  light  The  nitric  solution,  on  evapcnation  lo 
dryness,  again  beccnnes  moist  after  a  short  exposure  to  the  air. 

A  portion  of  the  mineral,  in  the  state  of  an  impalpable  powder, 
was  digested  in  hydro-chloric  acid,  so  long  as  any  matter  contin- 
ued to  be  taken  into  solution.  The  undissolved  portion  was  sep- 
arated from  the  fluid,  and  after  careful  wadiing  with  warm  wa- 
ter, was  dried  and  ignited  along  with  powdered  charcoal  in  a 
porcelain  crucible,  for  one  hour.  Boiling  water  was  affused,  and 
the  clear  yellow  solution  of  hydro-sulphuret  separated  by  the  filter 
firom  the  unconsumed  charcoal.  Hydro-chloric  acid  was  added 
to  one  portion  of  the  solution,  and  after  partial  concentration  by 
boiling,  alcohol  was  added.  It  burnt  without  any  indication  of  the 
presence  of  the  chloride  of  strontium.  The  remainder  of  the  hy- 
dio-sulphuret  was  decomposed  by  nitric  acid,  and  the  solution 
evaporated  to  dryness.  A  minute  scale  of  the  salt  was  added  to 
a  solution  of  sulphate  of  soda.  It  instantly  produced  a  cbudi- 
ness,  nor  was  the  precipitate  re-dissolved  on  the  addition  of  more 
water.  The  solid  nitrate  (obtained  by  evaporation)  moreover,  re- 
mained exposed  to  the  air  for  twenty  four  hours,  without  sensible 
deliquescence. 

It  hence  appears  that  the  sulphate  contained  in  the  mineral,  is 
neither  (wholly  nor  in  part)  that  of  strontita,  or  lime.  The  spe- 
cific gravity  of  the  mineral,  taken  with  the  crystalline  form  it  as- 
sumes, can  leave  no  doubt  of  its  being  sulphate  of  baryta.  We 
have  seen  above,  that  carbonic  acid,  lime  and  strontita,  axe  also 
constituents  of  the  mineral.  The  quantitative  analysis  was  con* 
ducted  as  follows :  the  carbonates  were  dissolved  out  by  nitric 
acid.  The  insoluble  sulphate  was  washed,  heated  to  redness, 
and  weighed.  The  nitric  solution  was  evapcnrated  to  dryness  and 
treated  with  alcohol,  having  a  q)ecific  gravity  0.813.  The  alco- 
holic solution  was  evaporated  to  dryness,  and  the  nitrate  of  Ume 
decomposed  by  a  white  heat.  The  nitrate  of  strontita,  still  mdst 
with  alcohol,  was  introduced  along  with  the  filter  into  a  small 
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jilatiiia  crucible  and  ignited,  whereby  it  waft  eoavertod  into  oar- 
iKmale  of  atrontita.    The  results  obtained  were  th^se : 

Sulphate  of  barjrta,       ....        66.55 
Carbonate  of  strontita,  .         .        22.30 

Carbonate  of  lime,        .        .  .         12.15 

So  close  is  the  approximation  of  these  numbers  to  what  would 
be  affcNrded  by  a  definite  compound  of  two  atoms  of  sulphate  of 
baryta,  one  atom  of  carbonate  of  strontita,  and  one  atom  of  car- 
Ixmate  of  lime,  that  we  are  fully  entitled  to  consider  this  as  the 
c<»istituti<m  of  the  mineral.  The  anal]rsis,  corrected  by  the  atomic 
theory  on  such  a  supposition,  will  give  the  following  view,  as  the 
more  exact  composition  of  the  substance  under  consideration : 
Sulphate  of  baryta,  ....  « 66.22 
Carbonate  of  strontita,  ...        20.61 

Carbonate  of  lime,        ....        1427 
The  chemical  sign  of  the  species  will  therefore  be  2  Ba  S  -|- 
SrC+C^C. 

The  trivial  name  alludes  to  the  three  bases  entering  into  its 
composition.  In  the  natural  system,  it  &lls  to  the  genus  Hal^ 
barytSy  and  I  denominate  it,  specifically,  PofyhcUouSj  fix)m  the 
number  of  salts  it  contains. 

It  is  undoubtedly  a  very  common  mineral  in  the  region  firom 
whence  my  specimens  were  sent;  and  occurs  in  a  secondary 
Umestone,  associated  with  crystallized  strontianite. 

Charleston,  (S.  C.)  Feb.  21, 1838. 


Abt.  XTV. — New  Magnetic  Electrical  Machine  of  great  patter^ 
trith  two  parallel  horse-shoe  magnets^  and  two  straight  rotating 
armatures^  affording  each,  in  an  entire  revolution^  a  constant 
current  in  the  same  direction;  by  Chas.  G.  Page,  M.  D. 

a  a,  Fig.  1.  represent  the  two  straight  armatures,  covered  each 
with  eight  hundred  feet  of  No.  20  insulated  copper  wire ;  b  6,  the 
two  poles  of  one  of  the  magnetic  batteries.  The  other  horse- 
shoe magnet,  exactly  parallel  and  opposite  to  this,  is  screened 
firom  view  by  the  frame  work  of  the  machine.  Its  poles  are  the 
reverse  of  the  former,  c,  is  a  strong  brass  strap,  for  securing  the 
armatures  to  the  shaft.  At  the  other  extremity  of  the  armatures, 
it  a  similar  one,  fastened  tight  to  the  axis.    The  strap  cis^  h^ 
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irmly  in  its  position  by  a  nut,  but  movable,  so  that  the  i 
lures  may  be  removed  at  pleasure.    <{,  is  a  strong  ham  jhUbt  for 
sui^rting  the  axis,  which  turns  on  centres,  seciued  and  adjusted 

Fig.l. 


by  nuts  and  milled  head  screws.  There  is  a  similar  pillar  at 
the  other  end  of  the  axis,  on  the  opposite  side,  but  concealed 
from  view  by  the  body  of  the  machine.  The  magnetic  batte- 
ries are  also  secured*  to  the  frame  by  strong  brass  clamps,  and 
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ad|isted  by  miUed  head  aciews^  e,  is  the  pulley  wheel,  and  / 
the  multiplying  wheel,  g,  the  top  board,  is  secured  to  the  firame 
by  screws,  and  answers  as  a  convenient  table  for  experioient 
"Hie  magnets  are  sixteen  inches  long,  the  annatures  ten  inches, 
so  that  the  whole  machine  occupes  but  little  room.  The  alter- 
nating currents,  from  the  semi-revolutions  of  the  armatures,  are 
converted  into  a  current  of  the  same  direction,  by  the  i^f^cation 
of  my  pole  changer.  This  simple  contrivance,  beautifully  appli- 
cable to  the  magneto-electric,  as  well  as  to  the  electro-magnetic 
machine,  will  be  found  fully  described  in  Vol.  xxxiii.  No.  1.  p.  190, 
of  this  Journal.  It  consists  merely  of  two  insulated,  metallic, 
cylindrical  segments,  secured  on  the  shaft,  and  two  stationary 
metalUc  tangent  springs  for  conductors.  Silver,  about  the  purity 
of  coin,  answers  best.  The  wires  from  each  of  the  armatures, 
pass  through  holes  in  the  brass  straps,  and  through  openings  in 
the  sides  of  the  machine,  to  be  attached  to  the  pole  changers,  one 
cf  which  is  seen  at  h.  One  pole  changer  would  suffice  for  both 
annatures,  but  by  using  two,  the  experiments  may  be  considera- 
bly varied,  as  the  separate  coils  may  be  combined,  to  form  a  sim- 
ple or  compound  battery,  t  i,  are  the  tangent  springs  of  copp^, 
but  tipped  with  silver  where  they  rest  upon  the  silver  pole  chan- 
ger. They  pass  up  through  the  top  board  of  the  machine,  and 
are  soldered  respectively  to  the  brass  straps  k  k,  into  which  are 
screwed  the  meicury  cups,  one  of  which  is  of  glass  for  exhibiting 
the  spark,  combustion  of  ether,  alcohol,  oil,  &c.  These  cups  rep- 
resent the  two  constant  poles  of  the  revolving  coils.  The  circuit 
is  comjdeted  and  broken  by  the  rise  and  fall  of  the  ciurved  wire 
m,  attached  to  the  little  lever  /.  At  /,  the  lever  is  palled  down  by 
a  spiral  spring*  At  the  other  end  is  fastened  a  string,  which 
passes  down  to  the  lower  lever,  n.  This  is  worked  by  the  re- 
volving pns  n  Sj  attached  to  a  movable  ferule  on  the  shaft 
The  pins  ns^aie  themselves  binding  screws,  so  that  the  ferule 
may  be  adjusted  in  any  position,  and  the  circuit  broken  at  any 
required  time.  This  electrotome,  as  it  may  be  called,  is  removed 
when  decompositions  are  performed,  and  the  {datinum  wires  are 
inserted  into  the  mercury  cups.  The  machine  works  equally 
well,  turned  either  way.  I  have  not  yet  had  opportunity  to 
measure  the  rate  of  decomposition  of  pure  water,  but  it  is  certainly 
as  rapid  as  from  one  hundred  pairs  of  galvanic  idates.  Pure  war 
ter  is  rapidly  decomposed  when  the  jdatinum  wires  are  ten  inchen 
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apart  A  few  turns  of  the  wheel  fumidi  mixed  gases  Plough 
to  make  a  smart  explosion.  A  solution  of  suli^te  of  soda  in  cab^ 
bage  water,  contained  in  separated  glass  cells,  submitted  to  the 
action  of  the  machine,  gives  immediately  the  characteristic  chan- 
ges of  color  by  decomposition ;  reversing  the  motion  of  the  wheels 
the  reverse  change  takes  place.  The  light  from  charcoal  points 
is  insupportable.  Plumbago  gives  an  intense  Ught.  The  metal*- 
lic  leaves  bum  with  splendor.  When  .a  wire  is  suddenly  with*- 
drawn  from  one  of  the  poles  or  brass  straps,  a  bright  spark  is  ob- 
tained, half  an  inch  in  length.  When  the  circuit  is  broken  from 
a  smooth  and  clean  metallic  surface,  an  entirely  new  and  beauti- 
ful appearance  presents  itself.  A  diffuse,  irregular,  nebidous 
qpark,  darts  along  the  surface,  (as 
seen  in  fig;.  2,)  sometimes  in  sev-  ^^S'  ^' 

eral  directions  at  once,  to  the  dis- 
tance of  half  or  three  quarters  of 
an  inch.  It  succeeds  with  all 
the  metals  yet  tried,  but  best 
with  a  piece  of  iron  finely  stri- 
ated with  a  smooth  file.  When 
the  lever  trip  is  worked,  the  sec- 
ondary current  finequ^itly  plays 
with  an  intense  green  light, 
across  the  separations  between  the  pole  changers.  The  shock 
from  the  direct  current  is  uncomfortable  with  dry  hands;  but 
when  the  secondary  current  is  used,  it  is  painfrd  to  touch  the 
poles,  even  with  the  fingers.  It  causes  the  gold  leaves  of  the  elec- 
troscope to  diverge  strongly,  without  the  aid  of  a  leyden  jar,  or  ex- 
tdoiedj  insulated  metaUic  surfaces.  It  charges  a  leyden  jar  at  ev- 
ery touch.  A  charcoal  point  on  the  knob  of  the  jar,  affords  a  bright 
light  at  every  touch.  I  have  some  time  since  i^own,  that  the 
shocks  and  decompositions  produced  by  the  secondary  cunent  of 
fiat  qirals  and  helices  in  connexion  with  a  single  pair  of  plates, 
weve  greatly  increued,  if  the  surface  of  the  mercury,  (or  solid 
eonduetor,)  from  which  the  circuit  is  broken,  be  covered  with 
pure  water  or  naphtha.  I  have  since  found  that  oil  gives  a  fiur 
fpfeater  increase  than  either.  The  rationale  is  now  obvious. 
When  the  battery  circuit  is  completed,  (as  shown  by  Faraday^ 
discoveries  of  volta-electric  induction,)  a  feeble  secondary  current 
flows  in  a  direction  oppoAte  to  that  of  the  battery.    When  the 
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•uciiit  is  brok^  a  powerful  secondary  rashes  in  th^  same  direo 
tion  with  the  priimtire  battery  current.  Heoce  the  bright  speric 
is  occasioned  by  the  passage  of  the  secondary  through  the  heated 
air,  occasioned  by  the  combustion  of  the  mercury.  Now,  if  the 
soi&ce  of  the  metal  is  covered  with  a  non-condircting  Uquid,  such 
as  oil,  the  circuit  is  broken  with  precision,  while  an  obstacle  is 
affined  to  the  consequent  and  sec<Midary  current,  and  the  greater 
part  of  it  rushes  through  the  body,  or  whatever  conductor  joins 
the  extremities  of  the  coil.  The  apfdication  of  this  fact  is  of 
g;reat  value  in  the  use  of  the  magneto-electric  machine.  If  a  drop 
pf  oil  be  put  upcNti  the  break  jMcce  of  the  ingenious  niachine  c^ 
Clarke,  its  power  will  be  greatly  increased,  while  it  preserves  a 
good  contact  by  saving  the  metals  from  oxidation.  I  find  also^ 
that  if  the  stratum  of  oil  be  very  thin,  the  spark  is  more  brilUant 
than  without  it,  being  partly  due  to  the  combustion  of  the  oiL 
The  same  is  true  also  of  diarcoal  pdnts,  when  used  with  the  de- 
flsg^ator  or  magnetic  electrical  machine.  It  will  be  seen  at  once, 
that  the  gain  of  power  in  this  new  magnetic  electrical  machine 
must  be  very  great  I  notice  in  the  last  No.  of  this  Journal, 
that  Clarke's  machine  has  on  one  armature  four  thousand  five 
hundred  feet  of  wire,  whereas  on  one  armature  of  this  machine 
there  are  only  eight  hundred  feet  The  source  of  this  superior 
action,  is  chiefly  the  use  of  the  straight  armature,  instead  of  the 
revolving  horse-^oe.  There  is  no  advantage  in  covering  a 
hoise-^oe  (for  electro-magnetic  or  magneto^ec^c  ptirposes) 
beyond  the  straight  portion.  Hence  the  piece  of  iron  is  kmger 
than  necessary  for  the  full  and  teady  prodacti<»,  and  neutndiza* 
tioQ  of  the  magnetic  forces.  The  straight  armature  is  covered 
throo^  its  entire  length,  and  covered  with  ease  and  predsion  in 
a  lathe. 

On  a  new  eompaund  ekdnhmagnet,  far  the  predmdhn  •/  Aa 
.  magneHc  dedrical  sparky  and  also  far  aUracthe  farce. — ^The  fol- 
lowing positions,  I  think,  may  be  considered  as  well  establidied 
by  experiment  1st.  Very  long  and  large  bars  of  soft  iron,  even 
with  a  proportionate  battery,  acquire  a  comparative  feebler  mag^ 
netie  intensity  than  smaller  bars.  2d.  That  long  and  lai^  bars 
of  soft  ircm,  once  charged  by  a  battery,  retain  a  greater  degteet  oi 
magnetic  power  than  smaller  ones.  The  great  magnet  lately  osn- 
stocted  by  Dr.  Bing  of  this  city,  (Boston)  in  imitatkoL  of  Pw^  Oat 
lan's  magnet,  affi:)rds  convincing  {NTOcf  of  these  iiaeta   ThismagiieC 
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is  made  from  a  bar  of  two  and  one  half  inch  iron,  and  fourteen 
feet  long.  Its  lifting  power  is  about  one  thousand  five  hundred 
pounds,  and  when  the  battery  and  armature  are  removed,  it  retains 
a  permanent  lifting  power  of  fifty  pounds.  Struck  with  this  cu- 
rious fact,  I  was  led  to  the  construction  of  the  compound  electro- 
magnet. My  first  experiment  was  made  with  three  separate  lay- 
ers of  coiled  wire  round  a  wooden  spool  ten  inches  long,  with  a 
bar  of  soft  iron  enclosed.  This  was  connected  with  two  pairs  of 
plates  and  the  spark  and  shock  observed.  The  bar  of  iron  was 
then  removed,  and  a  bundle  of  annealed  lai^e  iron  wire,  intro- 
duced in  its  place.  The  sparks  and  shocks  were  increased  to  a 
surprising  degree.  I  then  tocdc  a  bundle  of  smalls  wires  four 
inches  long  and  wound  them  with  only  two  layers  of  continuous 
wire.  The  spark  firom  this  was  as  intense  as  that  given  by  the 
large  bar  in  tiie  spool.  I  next  took  seven  pieces  of  good  hoop 
ircm,  well  annealed,  one  inch  wide,  one  fourteenth  of  an  inch  thick 
and  eight  inches  long.  These  were  firmly  rivetted  together,  and 
the  angles  of  the  compound  bar  thus  made,  were  rounded  to  pre- 
vent cutting  the  wire.  Four  layers  of  coiled  wire  were  then 
wound  upon  it,  and  their  ends  attached  to  two  connecting  wires. 
Nothing  can  be  imagined  more  intense  and  beautifiil  than  the 
spades  produced  by  this  little  compound  magnet.  When  a  piece 
of  iron  is  burned  with  it,  the  ignited  particles  are  firequently  thrown 
off,  the  distance  of  two  feet,  and  occasionally  fall  to  the  floor. 
For  its  size,  it  is  the  strongest  electro-magnet  I  have  ever  known, 
and  when  the  battery  is  withdrawn,  there  is  not  magnetism 
Moough  retained,  to  affect  a  very  delicate  needle.  From  this  per- 
fect neutralization  of  power,  arises  in  great  measure,  the  intensity 
of  the  secondary  current.  The  neutrality  is  partly  due  to  the  re* 
duced  size  of  the  bars,  but  chiefly  to  the  action  of  their  similar 
potes  upon  each  other,  when  the  exciting  cause  is  withdrawn. 

Fig.  3,  represents  a  snmll  elec-  p.    ^ 

tNMnagnetic  bar,  mounted  for 
rotation,  with  my  pdie  changer 
attached,  which  is  shown  at  a. 
(  6,  are  the  conducting  tangent 
springs;  c  c,  mercury  cups  for 
connexion  with  the  battery.  No 
stationary  magnets  are  here  used, 
the  instrument  being  made  with  I 
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sneh  deticacy  as  to  revolve  by  the  earth's  magnetism.  Placed 
apon  the  top  board  of  the  machine,  the  comiexions  being  made, 
it  revolves  rapidly  by  the  attractions  and  repulsioni^.of  the  upper 
pi^es  of  the  large  magnets  underneath. 

A  small  electio-magnet,  charged  by  the  three  inner  coils  of  one 
q£  the  aitnattores,  sustained  permanently  ten  pounds,  while  the 
madiine  was  in  action. 

Pumfm  9/  irwi  filings, — When  a  wire  from  one  pole  of  the 
machiiie  was  placed  in  a  heap  of  fine  iron  filings,  and  a  bunch  of 
these  raised  by  a  magnetic  bar  connected  with  the  other  pole; 
the  connecting  shreds  of  filings,  sometimes  an  inch  in  length,  be- 
came intensely  ignited  throug^iout,  fused  into  a  m^uss  and  fell  df, 
leaving  firequently  a  globule  attached  to  one  of  the  poles,  which 
glowed  Cor  a  time  after  the  contact  was  broken,  and  then  ex- 
ploded, as  is  seen  with  particles  of  iron  burning  iii  oxygen.  Thiir 
emrioiis  «q[)erimeiit  succeeds  best,  when  tfie  filings  are  held  be- 
tween two  opposite  poles  of  magnetic  bars,  connected  each  with 
the  poles  of  the  be^tery . 


Abt.  ^XN,n^On  the  Dry  Rat;  by  Phinehas  Rainev. 

MiddtetowB,  (CoBD.)  Huck  Sdd,  1838. 


TO   PROF.   SILLtMAIf. 


Sir — Permit  me  through  the  medium  oi  your  very  valuable 
and  widely  circulating  Journal,  to  lay  bejbre  the  puUic  the  fol- 
lowing 6m^  and  observations  in  relation  to  the  dry  rot  m  tfanben 
'  It  is  matter  of  history,  that  the  timber  of  the  ancients  huted 
some  hundreds  of  years  longer  than  that  of  the  modems,  and 
tfa^e  is  no  record  that  their  timber  was  subjected  to  any  artiificiid 
process  to  mid^e  it  duraUe.  It  is  ther^ore  probable,  the  leasoor 
why  the  dry  rot  exists  to  such  an  alarming  extent  in  the  hearti* 
wood  i>[  the  timber  of  the  present  day,  is  to  be  found  in  ttia  soft-- 
son  of  cutting  the  trees.  It  is  probable  that  the  present  general' 
practice  of  cutting  tin^ber  in  the  winter  was  avcadod  by  the  aa- 
dents,  and  that  it  originated  in  Eni^and,.  when  tb6.  botaaieal* 
theory,  that  the  sap  of  trees  is  in  their  roots  at  that  season  of  tho^ 
year,  was  first  promulgated. 

Vol.  XXXIV.— No.  1.  22 
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If  i$  true,  th«t  wfien  trees  are  ettt  in  Ihe  winter  mmthf ,  ^l» 
alburnum  wiU  noi  be  affected  by  the  dry  rot  for  a  great  wunber 
of  years  aAmrwards,  and  iiMleed  I  do  not  know  if  it  be  remoted 
fiom  the  heart-wood,  diat  it  erer  would  be  infected  by  that  dkK 
e«e  in  its  proper  type ;  and  henee  Ae  origin  of  tibte  Mmkm^  mud 
9(  consequence  the  pmctice  abore  alhMMl  to»  Bui  in  tliis  case, 
the  deadly  disease  is  lurking  in  the  heart-woody  and  will,  as  at* 
sufedly  a$  tioke  roUs  on,  bural  fiNrth  and  deolroy  its  teodure  in  the 
poujM  of  about  eight  years ;  ai^  heoee  the  destnietieftof  Ul^ 
and  property,  and  the  annual  oHnplsint  fiom  our  goremBMUlt 
siap-yards.  I  was  once  a  devotee  to  the  cutting  of  timber  fot 
ressels  in  the  winter,  until  the  following  cireumstances  led  me  to^ 
renounce  this  ruinous  pmctice. 

U  was  the  general  custom  here,  to  eui  timber  for  vessdain  tb» 
winter,  but  notwithstanding,  they  went  into  decay,  and  wanted 
repairing  in  about  seren  years^  or  from  that  to  eight,  while  soon^of 
tlusm  lasted  twelve  years.  I  ascribed  this  variatioB  int  thok  dunn 
bility  to  the  fact  that  the  cutting  of  the  timber  was  oAen  comr^ 
menced  in  October,  and  then  continued  through  the  intermedin 
ate  mottttis  into  March.  I  th^ref<M«  concluded  ^tmt  the  right 
season  was  in  December,  when  I  supposed  that  the  sap  was  cer- 
tainly in  the  roots,  and  if  cut  in  that  season,  I  believed  it  would 
leave  the  deadly  poison  in  the  stump ;  of  consequence,  the  body 
and  branches  would  be  entirely  free  from  its  influence,  and  I 
therefore  came  to  the  determination  to  carry  this  opinion  into 
practice  the  first  opportunity,  and  one  soon  occurred. 

fe  1810, 1  was  cotKemed  in  tl^bufldkig  of  a  small  Aeightibg 
ship,  of  which  I  was  the  9oi%  conductor,  from  her  keel  until  die 
was  completed  and  ready  for  sea.  Acccnrding  to  my  provious  de- 
tennination,  I  commenced  tfie  cutting  of  the  timbm  for  her  in 
tfbe  early  part  of  Deoeaaber,  and  continued  k  into  the  first  wieek 
of  January.  By  so  doing,  I  expected  to  produce  Ae  very  best 
ship  for  durslnlity  on  die  Connecticut  tivor^  wh^e  there  ware 
Aen  numeious  vessels  building.  The  timber  selected  was  white 
eak,  and  white  chestnut  The  vessel  advanced,  and  in  April  it 
was  found  that  three  of  die  quarter  top  timbers  were  wanting, 
and  (as  vtnry  ciodmi  pieces  were  required  for  the^ie)  I  was  oUlged 
tb  go  into  the  woods  and  have  them  cut  Some  those  m  May,  it 
was  found  that  the  stiek ^designed  for  plankHdieers  (this  was  veir 
large,  and  intended  to  make  the  whole  that  wss  wanted)  wonkl 
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moami  the  bows,  the  ocbir  put  being  bedly  rant,  and  of  come 
vw  tcgacted.  I  thetelbce  went  into  tlie  woocb  a  aeeond  tkM^ 
whan  the  leavee  were  full  grown  and  the  bark  would  peel,  and 
had  two  thrifty  white  oaks  cut  for  the  after  pieces.  These  tin^ 
beis  wefe  pot  in  immediately,  and  so  wen  the  plank-shecni} 
without  any  eeasming  whatever,  and  the  room  between  the  tim*' 
her  above  the  air  streak  was  filled  with  salt,  which  was  supposed 
to  be  a  prorentive  against  the  dry  rot  The  worionsnship  was 
of  the&8t<»der. 

The  ressel  was  launched,  and  completed  in  July,  181L  That 
satman  she  went  to  sea,  end  after  the  declsratioa  of  the  wisr  of 
1812,  she  came  to  Middletown,  and  was  laid  up  hers  until  the 
peace  of  1816.  In  that  spring,  when  die  was  to  be  fitted  out 
again,!!  was  found  that  she  must  be  repsiied  in  her  huH;  and  on 
opening  her,  k  was  perceived  that  the  dry  rot  had  made  such  d»- 
sHaetion  among  her  timbers^  Aat  it  became  necessury  to  buOd. 
her  anew  fiKim  her  middle  wale  up.  But  the  three  quarter^ 
timbers  qx4cen  of,  which  had  been  cut  g^een,  weee  sooad,  and 
ifpeaied  new^  although  their  neighbors  on  each  side  of  theni^ 
were  destroyed  by  the  disesse ;  and  it  is  a  remarird>le  Act,  that 
tile  spflDes,  when  pulled  out  of  them,  were  bright,  and  appeand 
new,  fault  those  pasts  of  them  which  came  m  contact  with  the 
outside  pfaaks,  (which  weie  made  from  timber  cut  in  Deeember,) 
wave  badly  osidatad,  so  much  so,  that  they  wexe  reduced  in  siaa 
neai^y  one  quarter.  The  plank-sheers  forward,  which,  it  will  ba 
nasefttbeied,  were  cut  in  Decendber,  were  desteoyed  by  the  dis- 
bcit  the  sAor  pieces  wwe  sound  and  dry,  and  the  under 
i  appeared  Uke  new  timber  seaaooed  in  the  diade ;  and  what 
is  rsBuafcable  aa  to  them  is,  that  although  some  of  the  timbers  on 
wWcb  Otey  rested  were  so  decayed  that  they  might  be  picked  lei 
pieoea,  yet  &ere  was  not  the  least  affprntmace  of  it  on 
wfaid  shows,  that  althougli  surrounded  by  omiqalioti,  they ' 
Ifaemadvea,  at kast up lo that  period, incOTTUptSUe.  Thnsitcan 
be  sQfeo,  bs  respects  thifi  vessel,  tint  not  only  the  ssaeon  ef  tha 
year,  which  in  the  p^ular  opinion  is  the  beet  to  cat  timber  in^ 
fiorfte  ponP^i*^  ^  mdcing  il  last  well,  was  strictly  adhraedk^ 
bat  aba  the  peecautionary  measure  of  applying  sslt,  which  is, 
even  at  tins  cfaiy,  thoii^t  to  retwl  the  progsess  of  the  < 
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Althoo^  it  was  not  thought  neceieury  at  that  time  to  reftir 
this  ship  below  the  middle  wale,  yet  I  have  every  reascm  to  be*: 
lieve  that  the  poiaoa  had  begmi  its  work  ia  her  timbers,  toot 
light-watermark  to. her  top-side,  for  in  1816  or  1817,  in  a  pei£9Ct 
calm  die  sank  at  sea,  a  poor  miserable  decayed  hulk,  a  melan* 
choly  comment  on  the  folly  of  cutting  timber  for  Teasels  in  the 
winter  months.  By  inquiry  since,  I  have  always  found,  that  of 
those  vessels  that  last  the  longest,  the  timber  of  which  they  were 
constructed  wasxut  the  farthest  from  December. 

The  fiskcts  in  this  case  entirely  changed  my  opinion.  Before, 
I  thought,  because  it  was  the  general  {nractice,  that  the  winter 
months  were  the  best  season  to  cut  timber  in;  now  I  b^;aii  to 
season,  to  examine,  apd  to  compare.  I  fully  believed  that  the 
sap  was  the  cause  of  the  dry  rot,  and  wherever  that  was  stored 
away,  at  the  death  of  the  tree,  there  would  it  make  its  first  at- 
tack ;  I  doubted,  however,  the  botanical  theory,  that  it  is  princi* 
pally  in  its  roots  in  the  winter,  and  there  protected  fiom  injury, 
by  the  firost ;  for  I  could  not  clearly  see  how  the  roots  of  the 
bin:^,  beach  and  sugar  majde,  (although  the  quantity  they  will 
bleed  in  a  season,  is  partly  accounted  for  in  their  being  supfdied 
by  the  fibre  roots,)  could  contain  their  sap^  and  if  they  could^ 
how  it  could  be  protected  &om  the  frost  there,,  any  more  than  ia 
any  ottier  part  of  the  tree,  when  not  mote  than  one  tenth  part  of 
the  roots  weie  below  the  frost.  I  was  therefore  determined  to 
anDertain,  if  possible,  where  the  sap  reposed  in  trees,  at  different 
seasons  ol  the  year. 

Aoeordingly,  having  cut  a  small  oak  staddle,  on  or  about  the 
twentieth  of  June,  1815, 1  plaoed  several  pieces  of  it  in  the  file- 
place,  and  put  fire  under  them ;  after  a  little  while,  there  apfear- 
ed  at  the  ends  of  .tibe  sticks  a  wet  circle,  describing  the  exact 
tUckness  of  the  alburnum,  and  when  they  became  conaderaUy 
heated,  the  steam  ruriied  with  violence  from  the  tubes  of  the  al- 
boniuni,  and  there  was  but  a  slight  appearance  of  vapcHr  over  the 
soarface  of  the  heart-wood.  On  or  about  the  same  day  o£  the 
month  c^  Dee^nbor,  of  the  same  year,  I  had  another  smaU  oak 
staddie  cirt,  and  wenl;  through  with  the  same  process  with  sev- 
eral pieces  of  it,  and.  when  they  b^an  to  be  heated,  the  whole 
surface  of  the  heart-wood,  exoept  a  small  circle  endoaing  the 
pith,  was  wet,  but  the  alburnum  was  dry,  and  when  they,  were 
fairly  heated  through,  the  steam  rushed  with  violence  from  the 
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tubes  of  tba  heart-vood,  aMmigh  the  whole  qnantily  that  ^e»- 
oqped  was  not  so  large  as  in  the  other  case*  The  results  of  thes^ 
e^pezisaeDts  accord  with  a  known  fact  in  regard  to  Ae  sugar- 
nu^,  namely,  that  no  sap  can  be  obtained  from  the  tubes  of  the 
albomimi  of  that  tree,  and  therefore  they  are  obliged  to  bore  the 
hole  for  the  tube  through  the  albomum,  into  the  heart-wood  be- 
fore it  will  run.* 

The  first  experiment  diows  i^nly,  that  the  sap  is  in  the  tubes 
of  the  alburnum  in  the  summ^,  and  I  belieYe  this  accords  with 
the  present  theory  in  botany ;  and  I  believe  also,  that  it  is  coo' 
ceded  by  botanists  that  the  sap  is  the  cause  of  the  dry  roi;  then 
why  was  the  practice  of  cutting  timber  in  the  winter  ever  intro- 
duced, ezeept  for  the  purpose  of  econcnny  in  saving  the  alburnum 
ftom  the  rot? 

In  the  second  experinmit  it  can  be  clearly  se^i,  ttiat  the  doe- 
trine  of  sap  being  principelly  in  the  roots  of  trees  in  the  winter, 
is  &lse,  and  therefore  should  be  discarded  for  the  mischief  it  has 
ahoeady  done,  and  the  truth  should  be  estid>li8hed,  which  is,  4kai 
in  the  winter  ihemp  is  in  the  tubes  of  the  heart-womi  of  the  whole 
tree^  roots^  body^  and  branches,  and  is  there  protected  from  infnry 
by  the  frosts  By  what  process  it  gets  there,  and  how  pn>tected, 
is  periiaps  yet  veiled  in  mystery  ;  but  all  must  confess,  that  it  is 
ccoiveyed  ihete  by  a  na^ral  law,  and  thus  protected  fiom  injury ; 
the  b^efieent  design  is  too  obvious  to  be  attributed  to  any  other 
than  Almighty  power. 

At  the  period  I  was  strenuously  advocating  the  doctrine  of 
cutting  timber  in  the  winter,  I  had  a  mnall  apfde-tree  which  had 
been  engrafted  with  a  choice  fruit,  and  had  been  growing  p^ 
hapjs  seven  or  eight  years.  There  was  one  limb  oa  it  which  I 
did  not  like,  because  it  was  growing  in  a  wrong  direction,  and 
dierefoie  I  tock  it  off  m  December,  because  of  course  I  didbe^ 
lieve  the  sap  to  be  then  in  the  roots,  and  therefore  at  this  seasoa 
there  wouldiione  of  it  be  wasted  or  taken  away  with  the  limb| 
and  of  c<«sequence  the  branches  left  would  receive  a  grealer  pro- 
poftioncrf'nouridmient  in  the  spring.  Aft^  the  occurrence  of  the 
cki^mislances  before  detailed,  I  examined  the  tree,  and  found 
dat  the  part  or  stimip  of  the  limb  which  remained  within  ibe 


*  It  will  b^  remembered  tlmt  the  sugar  maple  is  always  tapped  at  the  close  of 
wiater,  and  firtt  dawBing  of  spring,  when  there  are  stfnny  days  and  froity  nighta. 
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mKbee  of  the  body,  was  effected  by  tfve  drf  lot  in  its  puraittypi. 
I  femoved  tfiis  with  my  knife,  and  found  that  the  dtoase  had 
HMKle  its  attack  on  the  body  of  the  ttee  itself  T%a  tiw,  afkar 
the  limb  was  taken  off,  became  sickly,  and  its  fruit,  after  it  b^ 
gan  to  bear,  was  imperfect 

I  wonkl  here  observe,  that  it  is  the  common  piactbe,  when 
people  cut  the  timber  of  a  house  frame,  to  do  it  in  the  winter, 
beeanse,  as  they  think,  it  will  be  more  durable ;  but  they  will 
not  trim  their  trees  at  that  season  because  they  know  by  ezperi* 
ence  that  they  will  contract  the  rot,  and  therefore  they  do  it  in 
the  spang.  What  a  strange  oversight !  But  Doctor  Ives>  senior, 
of  New  Haven,  goes  even  farther ;  he  trims  ki$  trees  in  Jtme, 
and  thinks  they  do  better  at  that  season  of  the  year  becauas  the 
w(Hinds  heal  quicker.  This  is  right,  for  as  the  cause  of  the  di»> 
ease  is  nol  in  the  heart-wood  at  that  season,  so  the  feQudning 
stomp,  being  di\  heart-wood,  can  never  be  attacked  by  the  dii^ 
ease,  and  therefore  the  woimd  will  heal  quicker,*  but  if  it  is  done 
in  December,  the  cause  of  the  disease  t^  in  the  heart-wood  at  tfas^ 
deatti  of  the  limb,  and  as  the  stumps  cannot  be  removed,  the  eon" 
mqa&Dce  is  that  Ifie  disease  attacks  and  very  soon  destroys  ti^gmi 
and  theiefore  the  wounds  will  never  heal.  Ahhongl^  trees  thvs 
situated,  may,  by  th^  abundant  foliage,  their  extended  hmn^UbSf 
and  their  smooth  and  comely  bodies,  appear  to  be  in  perfect  faeridi, 
(which  is  sometimes  the  case,)  yet  diey  are  doomed  trees,  fbr  ikm 
canker  having  entered  into  their  oi^;anization,  is  pieying  upstt 
their  very  vitals,  and  will  sooner  or  lat^  prostrate  them  in  the 
dost.  If  any  accident  should  ha[^n  to  a  limb  so  as  to  bieakit 
off  in  the  winter,  no  matter  how  small,  if  it  be  connected  with 
Ibe  main  pith  of  the  tree,  the  effect  would  be  the  same.  Audi 
kence  the  or%in  of  what  the  carpenters  call  punk  ktuU^  thais^ 
diken  9ifipeaat  in  our  most  vahoable  white  pine  mast  sticks,  and  dMi 
ittdicsdons  of  which  on  the  outer  surface  is  many  times  so  minnt^ 
as  to  deceive  the  most  vigilanteye,  but  when  perceived  and  traced/ 
wilt  lead  to  a  mass  of  decay  around  tfie  region  c^  the  pitfL 

When  I  have  known  die  period  at  which  certain  trees  hasna 
I  et^,  and  also  thek  locality,  I  have  afterwards,  3reaf  aAsr  yaa^ 
thdr  slumps,  and  watched  their  decay,  and  have  iiif»- 
riaUy  found,  that  of  those  of  them  which  were  cut  in  the  winter, 
the  disease  first  made  its  a{qpearance  in  the  hesurt-wood,  and  oonr 
tiimcfd  iu  ravages  until  that  was  destroyed,  and  up  to  that  peiiod 
the  alburnum  was  comparativdy  sound.    And  of  those  that  were 
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mtlm^mmmmmtj  4e dtsatae  fint  made  its  qppMianoe m tfan 
■thoEMMB,  vfaiehf  in  many  caaes,  after  a  lew  years,  snticety  dia< 
atmiaaiad,  but  the  banrtrvood  remaiDed  soimd  and  dry.  And 
ben IfBtmrndbmrYftj  thiU  in  the  examination  of  this  descnptian 
of  limber^  I  hare  alwa3ra  Ibunditaound  and  dry,  which  leads  ms 
to  belieive  that  this  is  owing  to  the  peculiar  state  of  the  heart* 
weoda&thetimeof  the  death  of  the  tree,  and  UierefiHeit  ismaie 
imperrioiis  to  water,  which  of  itself^  waving  ev^y  other  cMoid* 
aniion,  would  make  it  move  dnrable. 

O*  woods  afford  many  fiiets  wfajeh,  if  rightly  examined^  wodid 
ge  to  show  that  ti»  doctrine  I  haTe  advanced  is  the  tnie  aoe^ 
Treasmaybeioiuid  uprooted  and  lying  jproatrato,  from  which  tfia 
aHNmnsn  hea  disappeared  in  consequence  of  dry  rot,  and  yet  the 
heait-wood  lenuons  soond ;  stumps  of  dry  limbs  aie  observed 
IROecling  fiom  aged  hviDg  tsees,  wfaidi  from  appearance  bore 
Veen  in  that  aUnokion  forages,  and  from  which  the  albiarwimhaa 
alee  djoappeaied,  yet  tiha  heart^wood  will  be  firm  and  sennd; 
Iraee  ase  seen  standing  erect,  on  the  albmnoin  of  which  Ae  dry 
V9k  aeeme  to  hare  nThMoitrid  aH  its  power,  and  caosed  H  also  la 
dhapiiiar,  bat  it  hod  no  power  lo  act  on  the  faeart-woedf  and  by 
theilt  dusky  and  ragged  appearance  sneh  trees  seem  to  hsre  beea 
in  tkoi  sitoatim  ibr  a  great  number  of  years,  and  thus  it  appease 
thai  time  only  was  slowly  decompoamg  their  enter  surfiwapis,  fixe 
if  eanauDed,  it  will  be  found  that  they  are  sound  and  dry  widu% 
and  much  harder  than  the  same  kind  of  timber  aeaaoned  in  any 
ottier  way.  Can  tiiexe  be  any  doubt  as  to  the  fact  thai  tfaese^ 
hoihs  end  these  teeee  received  their  death  in  the  summer?  Otfaenr 
also  are  Snmd  lying  proatroU^  with  the  heartrwood  entirely  dfr* 
atoyed  by  the  disease,  yet  the  alburnum  is  in  a  tolerable  state  of 
puMsttaliop ;  others  present  nodiing  but  masses  of  doeay,  and  in 
Ijhe  bodies  and  limbs  of  others,  holes  wiU  be  perceived  from  wlu^ 
eaiee  projected  healthy  branches ;  and  to  one  that  is  expedenced 
in  timber,  thess  are  sure  signs  that  death  has  entered  into  their 
Oflsnperitian,  however  otherwise  their  appearance  mi^  indicate 
a  healthy  atate*  These  trees  and  dMae  limbs  received  their  death 
wennda  in  the  winter. 

These  ore  numeeeos  Acts  in  the  moat  oooomon  transactioiis  of 
life  that  win  sustain  me  in  my  positicm.  I  bdieve  that  the  genr 
entpcoctiee  throughout  Ae  northern  and  middle  states  is  to  peel 
such  trees  as  are  to  be  manufactured  into  ship  plank;  by  saving 
the  bark,  this  probably  makes  the  business  more  profitable  than 
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it  would  otherwise  be.  It  is  invariaUy  die  case,  dist  ^y  the 
time  the  planks  become  thoroughly  seasoned  the  attHumiiii  be« 
comes  so  injured  by  the  dry  rot  as  to  be  unfit  to  be  used.;  iu»l  for 
my  own  part  I  never  saw  any  timber  of  this49ort  where  the  hemrt* 
wood  was  affected  at  all,  unless  the  tree  had  contracted  the  dis^ 
ease  before  its  death.  Now  I  appeal,  Ux  the  truth  of  these  assert 
tions,  to  all  the  experienced  shipK^arpenters  who  are  in  the  least 
acquainted  with  this  kind  of  timber.  The  season  of  peeling  is 
from  the  third  week  in  May  to  the  second  week  in  June.  It  is 
not  probable  that  all  the  timbers  required  for  a  seventy«four,'Or 
indeed  any  other  public  vessel,  are  cut  in  the  compass  of  any  one 
month,  but  that  they  commence  perhaps  in  October,  and  contiaue 
the  cutting  into  April,  and  sometimes  into  May,  and  in  cases  of 
great  emei^ency,  into  June.  Then,  if  I  am  right  in  my  views, 
vanous  periods  must  elapse  befcnre  all  the  timbers  will  hare  beea 
attacked  by  the  disease ;  and  when  the  planks  are  taken  off  frna 
any  one  of  them  preparatory  to  their  being  repaired,  do  not  the 
timbers  present  that  ai^)earance?  Are  there  not  those  on  which  Ae 
dry  rot  has  exhausted  all  its  power  and  finished  their  destruction^ 
and  others  which  are  less  decayed,  others  not  so  much  ?  Indeed,^ 
the  disease  can  be  traced  until  you  find  those  which  seem  to  defy 
and  continue  to  defy  its  enei^,  even  after  the  vessel  has  under* 
g(me  repeated  repairs,  and  these  circumstances  occur  too,  evoi 
after  the  timbers  have  been  subjected  to  some  artificial  process  to 
make  them  more  durable. 

.  The  following  is  a  case  in  pcnnt  In  the  North  American  Re*- 
view,  No.  xcv.  for  Apil,  1837,  pp.  343-44^  in  the  article  on  the 
Sylva  Americana,  the  following  passage  occurs.  ^^  The  white-* 
oak  was  largely  emjdoyed  in  the  finme  of  our  &vorite  fidgate  (the 
Constitution)  which  was  built  forty  years  ago.  In  the  course  of 
the  very  thorough  repair  to  which  this  vessel  was  lately  subjected^ 
many  of  the  white  oak  timbers  of  her  frame  were  Ctmnd  in  ex* 
cellent  omdition ;  and  it  is  stated  on  the  best  authority,  that  in 
several  instances  the  timbers  of  tibis  descripticm  were  sound,  while- 
others  by  their  sides,  of  the  southern  live  oak,  had  decayed.  Now 
the  superiority  of  the  live  oak,  in  point  of  durability,  over  th^ 
oak  of  any  other  country,  has  never  been  doubted."  Why  did  not 
all  the  white  oak  timber  last  forty  years,  if  there  had  not  been 
some  variation  of  the  season  of  cutting  them?  and  so  with  the 
live  oaks. 
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It  b  a  treU  known  fitct,  that  the  baOding  of  A6  Conftitvtiott 
oomiiieiiced  when  we  were  on  the  eve  of  a  maritune  war  with 
France,  or  it  had  already  commenced,  and  diorefi)fe  we  mayac^ 
peee  thst  the  completion  of  the  ship  was  hmrried ;  and  Ibat  her 
fiwM  did  not  all  arrive  from  the  aouth  in  time,  so  that  they  were 
eoH^elled  to  ^nploy  the  white  oak  in  her  oonstructioa :  pcobd>ly 
tfie  season  in  wUch  it  was  cnt  was  not  much  regarded,  and  there* 
Dm  some  of  h^  white  oak  timber  lasted  forty  years. 

I  saw  in  one  of  the  Reviews  of  the  day  a  circumstttice  of  this 
kind,  although  I  cannot  now  give  the  reference.  In  a  mine,  I 
believe  in  <me  of  the  German  states,  the  timbers  made  use  of  to 
aiqpport  Aenx^of  the  galleries,  were  in  a  few  months  destrojred 
by  the  dry  rot,  and  tfiis  could  not  be  obviated  by  every  ezpori* 
mentt  that  was  tried,  until  they  made  use  of  the  locust  The 
effect  was  aoeounted  for  in  this  way:  the  dry  lot,  it  is  true, 
deslfoyed  the  alburnum  immediatdy^  but  the  decayed  alburnum 
answered  for  a  coating  to  defend  the  heart-wood  from  its  influ* 
once.  If  this  be  the  fiict,  why  did  not  the  decayed  alburnum  of 
the  other  timb^  answer  the  same  purpose  ?  But  however,  if  the 
histories  of  those  locusts  were  reverted  to,  it  would  most  probdUy 
be  found  that  they  were  killed  some  time  in  the  summer ;  and  it 
will  also  be  found  that  if  the  decayed  alburnum  be  not  removed 
it  will  generate  another  disease,  wldcfa  in  some  respects  resembles 
and  is  very  often  taken  for  the  dry  rot. 

Numerous  other  instances  can  be  brought  to  bear  in  this  case. 
Farmers  <mt  dieir  rails  in  the  snnmier,  when  the  bark  will  peel^ 
and  Aey  last  from  fifty  to  a  hundred  years.  They  account  fa# 
the  foct  in  this  way:  if  they  cut  them  in  the  winter,  tfie  bark 
wiU'Stick  to  ttie  rails,  and  after  a  little  while,  the  water  gets  under 
it  and  causes  them  to  decay  sooner.  On  the  ccmtrary,  tfiey  cut 
their  posts  in  the  winter ;  probably  ttus  is  done  for  the  convenience^ 
of  cutting  holes  in  them  at  that  season,  and  although  their  rails  last 
so  kmg,  yet  thdr  posts  begin  to  decay  in  about  seven  ot  eight 
years,  accc^ding  to  the  soil  in  which  they  are  placed.  When 
from  necessity  Aey  are  obliged  to  cut  a  few  posts  in  the  summer, 
(with  the  expectation  however  that  they  will  soon  decay, )  if  they 
last  thirty  or  fcnrty  years,  (and  th^re  are  instances  of  this  kind,) 
they  9p&dik  of  it  as  a  very  extraordinary  circumstance,  but  never 
inquire  into  the  natural  cause,  nor  alter  their  practice.  There  are 
other  instances  of  the  extraordinary  longevity  of  timber ;  wooden 

Vol.  XXXIV.— No.  1.  33 


Digitized  by  VjOOQIC 


178  OhiheDriB^ 

abutments  to  bodges,  pumps,  piles,  foundations  of  wbanrea,  oc^fer- 
dams,  d&c.,  aftdl  potice  of  which  would  fill  a  vdbme,  all  go*  to 
riiow  that  tfiere  is  a  season  in  which  to  cut  timb^  that  will  tnwiae 
It  to  last  tot  yean  beyond  what  it  now  lasts ;  and  that  tfaeve  is 
a  season  in  which  to  out  it,  when  it  will  not  last  orer  eight 
years,  notwithstanding  any  artificial  process  through  whish  the 
tknber  may  pass. 

Immersion  in  water  was  one  process,  that  was  thought  good  to 
make  timber  mc«e  durable,  and  which  was  practiced  by  the  Bdt- 
hh  government  for  a  great  number  of  years,  and  followed  by  that 
of  the  United  States,  until  it  was  exploded ;  and  aceordiog^  to  the 
English  writers  on  the  subject,  the  life  of  their  oaks  averaged  only 
about  nine  years,  and  that  of  our  own  favcwite  live  oaks  about  the 
same  perkxL  Salt  is  one  of  those  substances  that  in  the  popular 
opinion  is  good  to  make  timber  more  durable,  and  hence  the  room 
between  the  timbers  of  every  new  vessel  built  by  ttie  govern* 
ment,  is  filled  with  it.  But  notwithstanding  this,  Uiey  have  to 
undergo  repairs  in  their  hulls  in  about  eight  or  nine  years.  So  it 
has  been  with  every  artificial  process,  and  so  it  will  be  until  na^ 
Une  is  more  conmilted,  and  her  dictates  more  regarded. 

Nature  no  doubt  was  the  preceptor  of  the  ancients,  joid  particu* 
larly  the  Romans,  who,  it  is  said,  girdled  their  trees,  and  let  them 
stand  until  they  were  seascmed.  Is  not  this  more  in  accordance 
with  the  dictates  of  nature,  than  to  jdace  timber  under  water,  and 
let  it  lie  there  for  eight  or  ten  years,  to  have  its  tubular  filnes 
swollen  and  distended  to  such  a  (kgree  as  to  destroy  its  elasticity 
ftfid  its  firmness,  and  th^eby  prepare  it  for  a  mo«B  n^id  decay  ? 
And  what  was  gained  by  that  practice  ?  Truly  nothing ;  for,  eight 
or  ten  years  was  its  life,  before  immersion,  aikl  it  is  no  more  than 
eight  or  ten  years,  after  its  immersion ;  and  in  what  consists  the 
value  of  salt,  which  only  cools  the  outside  surfoce,  and  therefore 
keeps  it  sound,  but  within,  the  disease  is  raging  with  redoubled 
violenoe.  The  cmly  question  is,  when  did  the  ancients  girdle 
thrirtrees?  Was  it  in  tiie  winter?  If  any  other  proof  is  want* 
ingi  to  show  that  they  did  not  do  it  at  that  season,  it  may  be 
found  in  the  practice  of  the  pioneers  of  our  western  hard  wood 
forests :  there,  as  I  have  been  informed,  they  used  to  girdle  their 
trees  in  the  winter,  for  the  very  purpose  of  having  them  rot  and 
firil  down,  and  thereby  save  the  necessity  of  cutting  them.  I 
think  therefore,  that  we  may  fairiy  oonelude  that  theilomansgir* 
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dted  their  trees  in  the  summer ;  and  further,  that  they  let  them 
«ta&d  until  the  dry  ret  developed  itaeU  in  the  alburnum. 

If  the  timbers  in  ancient  buildings  were  examined  closely,  the 
teason  in  which  the  trees  were  killed  may  be  pretty  correctly  a*- 
certained,  for  if  cut  in  the  summer,  the  powder-post  will  invanar 
Uf  be  found  on  the  albnmum,  .and  if  that  has  disappeared^  there 
will  be  always  some  appearanc^e  on  the  heart-wood,  d&at  witt 
Bbow  that  the  disease  has  been  there,  but  never  within  its  sur&0€^ 
and  the  swie  m  true  as  regards  the  dry  rot.  The  result  of  die  fidr 
lowing  experiments  will  prove  these  iact&  Out  two  sapUngi} 
(no  matter  how  small,  if  there  be  any  heartp-wood  in  them,)  one  191 
June,  and  the  other  in  December.  Take  one  piece  of  a  conven- 
ient length  from  each,  and  put  th^n  into  the  garret,  |(ikl  one  fixing 
each  and  put  them  into  the  cellar.  In  about  three  y^ans  it  wiU 
be  perceived  that  the  powder-post  has  speared  on  the  alburnum 
of  the  amt  cut  in  June ;  and  in  the  heart-wopd  of  the  one  cut  ij^ 
Slaeember,  of  those  in  the  garret ;  and  that  the  dry  rot  has  made 
ii»  appearance  on  the  alburnum  of  the  one  cut  in  June,  and  in  tb^ 
baact-woodof  the  (me  cut  in  Decemb^r,  of  those  in  the  cellar.  Bf 
these  experimei^  it  can  also  be  seen,  that  the  cause  which  ffOr 
duces  dry  rot,  under  other  circumstances  will  pioduce  powdeiv- 
post 

Although  St  is  my  opinion  that  June  is  the  best  time  to  cut 
timber  to  make  it  last  the  longest,  yet  it  is  probable  that  there 
would  not  be  much  difference  in  its  lasting,  if  it  be  cut  in  eitbff 
ef  the  summer  months.  But  there  is  a  period  in  which,  if  timb^ 
is  cut,  the  dry  rot,  or  under  other  circumstances  the  powder^posl, 
will  appear  both  in  the  heart-wood  and  the  albunmo^at  the  apme 
Cimp,  although  I  have  seen  but  few  cases  of  it,  and  in  those  oaaeft 
I  had  no  knowledge  of  the  time  of  the  death  of  the  trees ;  but  I 
judge  it  is  ^Uier  late  in  the  fall,  or  early  in  the  spring,  from  the 
•koumstaQce  of  the  bark  being  closely  attached  to  the  idbuinum. 

It  would  be  satisfactory  to  know  the  exact  period  when  the 
tiee  was  killed,  from  which  the  block  was  taken  that  is  now  uor 
dergoing  the  severe  ordeal  of  the  fungus  pit  at  Woolwich,  E09- 
land ;  and  if  that  cannot  be  ascertained,  whether  the  dry  rel  first 
made  its  appearance  in  Ae  albumupn  or  the  bearwood,  of  it^ 
Mlow  that  was  destroyed  by  it ;  and  also  to  have  a  block  taken 
from  a  perfectly  healthy  tree  killed  in  June,  with  the  albumiw 
jmnoved  and  the  surface  of  the  heart-wood  left  perfectly  smeothf 
and  without  any  seasoning  put  into  the  pit. 
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Abt.  XYI. — AddiHonal  Observaiwns  on  the  ShooHng  Stars  of 
August  9th  and  IWA,  1837;  communicated  by  Edwabd  C. 
Hebrick. 

SiNCB  the  last  nomber  of  this  Journal  was  printed,  circumstan- 
ces lunre  prevented  me  fiom  makii^  any  further  search  for  August 
meteoric  riiowers.  Many  more  doubtless  remain  to  be  discov- 
ered, but  the  work  of  bringing  them  to  light,  must  be  left  to  those 
who  have  access  to  libraries  moie  extensive  than  this  city  eon- 
tains. 

In  a  postscript  <m  p.  364  of  the  last  volume,  reference  was  made 
to  Mr.  R.  W.  Haskins's  trandation  of  the  Report  of  M.  Arago, 
(given  in  the  Comptes  Rendus,)  concerning  the  meteors  seen  in 
August  in  various  parts  of  Europe.  The  following  is  an  abstract 
e(  that  pert  of  the  Report  which  rdates  to  the  year  1837. 

*'  Paris. — ^M.  Arago's  eldest  son  and  one  of  his  friends,  counted 
fai  one  hour,  beginning  11  A.  16m.  P.  M.  of  August  10,  one  bun- 
dled and  seven  meteors.  From  OA.  67fii.  to  3A.  26m.  A.  M.  (^ 
the  next  morning,  (August  11,)  MM.  Bouvard  and  Laugier  saw 
one  hundred  and  eighty  four  meteors.  The  majority  of  all  these 
radiated  fh»n  the  constellation  Taurus. 

«  Chateawnyux,  France,  N.  lat.  4e<>  48^,  R  Icmg.  P  40^.— M.  de 
la  Tremblais,  travelling  in  an  open  carriage,  from  lOA.  to  lOA. 
35m.  August  9,  saw  tkhiy  meteors.  He  noted  but  a  small  por- 
tion of  the  whole  number  visible.  About  lOA.  P.  M.  August  10, 
he  saw  five  or  six  meteors  in  fifteen  minutes." 

To  the  foregoing  facts,  I  am  happy  to  add  the  following  impor- 
tant document,  which  was  given  me  by  my  friend  Mr.  Samuel 
6t.  John,  soon  after  his  recent  return  fiom  Europe.  It  will  be 
noticed,  that  the  observations  which  it  contains,  (made  by  himself 
and  Dr.  Parker,)  relate  to  the  night  <^  the  9th  of  August.  AsM, 
Arago  makes  no  mention  of  any  meteoric  disjday  at  Paris  an  that 
night,  it  may  be  presumed  that  the  sky  there  was  overcast  at  the 
time. 

"While  travelling  in  8 witzeriand,  in  August  last,  (1837,)  in 
company  with  Dr.  Willard  Phrker,  of  Pittsfield,  Mass.,  I  had  the 
pleasujre  of  witnessing  a  remarkable  exhibition  of  shooting  stars. 
The  phenomemMi  excited  in  us  unusual  interest,  but  our  situation 
rendered  it  impossible  to  observe  with  as  much  accuracy  and  fbU- 
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nam,  as  we  desired,  l^e  £^owitig  it  a  hnet  account  of  oar  ob* 
•erratioiiB.-'On  Wednesday,  the  ninth  of  August,  we  started  fiom 
Oie  town  of  Sion,  (Canton  of  YaUais,)  about  eight  in  the  evening, 
seated  with  the  ctnuiueteur,  at  the  rear  of  the  Diligence,  c^  the 
catttde.  On  leaving  the  town,  we  found  the  sky  entirely  clear, 
and  meteors  felling  in  very  unusual  numbers.  Our  attention  was 
much  attracted  by  the  display,  and  at  five  minutes  before  nine, 
(by  my  watch,)  we  began  to  count  the  meteors  as  they  appeared^ 
and  ccmtinaed  coimting  until  we  had  enumerated  three  hundredj 
wh^i  I  found  the  time  to  be  fifteen  minutes  before  eleven,  P.  BL 
Here  we  ceased  to  coimt ;  but  firom  this  hour  until  our  arrival  at 
Martigny,  at  five  minutes  before  2  A.  M.  of  the  next  morning, 
(August  10,)  the  meteors  were  apparently  no  less  abundant  than 
while  we  w^re  counting.  Both  of  us  commoidy  looked  at  one 
and  the  same  quarter  of  the  heavens,  and  I  think  that  we  did  not 
in  the  whole,  see  a  greater  number  of  meteors  than  a  single  obses- 
Ter,  directfnghisatt^Qition  to  one  and  the  same  quarter  of  the  sky, 
during  that  period,  would  have  noted.  The  part  of  the  heavens 
towards  which  we  looked,  was  chiefly  the  N.  N.  E.,  taking  in  about 
SQO  on  each  side  of  that  point,  but  occasionally  we  included  9ome 
of  uncommon  sfdendor,  fSadling  in  other  quarters  of  the  sky.  We 
remarked  that  many  more  appeared  on  the  eastern  than  on  the  wes- 
tern side  of  this  point  About  one  third  of  the  meteors  exceeded 
in  ajqparent  size,  stars  of  the  first  magnitude,  and  most  (Mf  the  lar- 
ger sort  left  behind  them  trains  of  sparks.  The  metecnrs  were 
mostly  of  a  brilliant  white  color;  many  however,  were  of  a  red- 
dish hue  and  some  showed  a  slight  tinge  of  green. 

^<  On  our  arrival  at  Martigny,  we  went  to  bed,  and  saw  no  nuxe. 
The  night  of  Thursday,  10th — 11th  August,  when  according  to 
the  report  of  M.  Arago,  unusual  numbers  of  meteors  were  seen  at 
Paris,  we  spent  at  the  village  of  Chamonix,  (Chamouni. )  During 
the  evening,  the  sky  was  much  clouded,  and  a  severe  thunder^ 
atoim  passed  over ; — of  course  no  observations  on  shooting  stars 
couH  be  made.  We  retired  as  earty  as  10  P.  M.,  and  I  do  not 
know  whether  at  a  later  hour  any  observations  on  meteors  wore 
made  at  that  place." 

It  appears  finHn  the  above,  that  in  Europe,  at  least,  the  meteoric 
shower  of  August,  1837,  was  more  abundant  on  the  night  of  the 
9th,  than  on  the  night  of  the  10th.  At  Paris  on  the  10th,  two 
observers  saw  107  meteors  in  an  hour ;  while  on  the  9ih,  in  the 
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Oanton  of  Yallais,  (Switzerland,)  two  obsenrera,  in  circumBtaacfS 
much  less  fitvoraUe,  ssiw  160  per  hour. 

The  evidfflice  at  present  before  the  public  is  scareely  auffieiant 
to  decide  whether  in  general  the  August  meteoric  diower  occuiv 
on  the  night  of  the  9th  or  of  the  10th  of  that  month; — the  date 
being  reckx»ed  according  to  the  time  of  Western  Europe  or  of  the 
United  States.  During  the  present  period,  the  night  of  the  9th 
will  probably  be  found  to  be  nearest  the  maximum.  On  leap*year^ 
for  obrious  reasons,  the  meteoric  showers  may  be  expected  to 
happen  at  a  date  somewhat  earlier  than  on  the  common  years 
succeeding. 

The  paper  on  ancient  meteoric  showers,  promised  on  p.  35S,  of 
tbe  last  Tolume,  will  be  com^deted  as  soon  as  practicable.  It  now 
conqiises  fifteen  instances,  viz.  Ante  C.  26,  29,  A.  D.  631,  744 
or  747,  764,  901,  902,  936,  1094,  1096,  1096,  1099,  1122,  1202^ 
1243.  To  determine  the  ptecise  dates  of  all  these,  according  to 
the  Gregorian  or  any  other  Calendar,  requires  much  time.  It  ap- 
pears eeitain,  that  some  centuries  since,  the  April  and  the  August 
meteoric  showers  occurred  at  a  date  several  days  earher,  and  the 
November  shower  several  days  later,  than  they  do  during  the  pies^ 
ent  period. 

Since  the  preceding  was  written,  I  have  received  from  Mr.  B» 
W.  Haskins,  of  Buffido,  (to  whom  the  public  are  much  indebted 
&r  his  fiecpient  communications  through  the  Daily  CammercM 
Jdvertiser  of  that  city,  of  the  earliest  French  intelligence  regardr 
iiig  metecwB,)  his  translation  of  M.  Arago's  Repcurt  to  the  Academy 
ol  Sciences,  Oct.  16,  1837,  on  the  meteors  of  November  and  of 
Angnst  The  details  of  the  latter  there  given,  in  a  letter  fiom 
M.  Wartmann,  of  Geneva,  do  Hot  materially  disagree  with  the 
Acts  above  stated. 

I  have  space  only  tea  the  following  particulars.  On  the  mg^ 
of  Aug.  9, 1837,  two  persons  on  an  excursion  to  Ohamonix,  saw 
fiom  9h.  30m.  to  lOA.,  more  than  forty  meteors  of  great  brilliancy. 
At  Oeneva,  on  Ae  same  ni^t,  from  9A.  to  12A.,  eighty  two  msi- 
taon  wete  seen.  At  lOh.  they  fell  rapidly,  and  seemed  to  radiate 
from  a  point  between  ^  Bootis  and  a  Draconis.  Twenty  milee 
fiom  Geneva,  the  meteors  word  seen  in  much  greater  numbers. 

New  Bmtbu,  Coan.,  Unth  16, 1S38. 
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MlflCEIXAHIES. 

OSOLOGT. 

1.  Outlines  of  Geology,  prepared  for  the  use  of  the  Junior 
Class  of  Column  College;  by  Jas.  Renwick,  LL.  D.  Prof,  of 
Nat  and  Exp.  Philos.  and  Chem. :  large  12mo.  pa.  96.  Printed 
by  Henry  Ludwig,  1838. 

The  author  divides  his  subject  under^ 

L  Physical  (Jeografdiy — ^which  inquires  into  the  foira  and  ex- 
ternal characters  of  our  globe, 

n.  Geognosy — ^which  examines  ihe  nature  and  relative  posi- 
tion of  the  materials  which  compose  its  external  crust 

UL  Geogeny — ^which  investigates  the  manner  and  order  in 
which  these  materials  have  assumed  their  present  position. 

Phfsical  Geography  is  treated  under  the  following  heads : 

1.  Of  the  figure  and  density  of  the  earth. 

8.  Of  the  temperature  of  the  crust  of  the  earth. 

3.  Of  the  distrilnition  of  land  and  water  on  the  surface  <^  the 
l^be. 

4.  Of  the  inequalities  of  the  land. 

6.  Description  of  the  two  great  continents. 

6.  Of  rocks  and  fossils. 

Geognosy. — The  formations  are  divided  as  follows : 

Modem  formations,  under  six  orders.  I.  AlluviaL  IL  Chem* 
kal.     ffl.  DUuviaL    lY.  Volcanic. 

Ancient  formations  are  either  stmtified  or  not  Stratified  £nr« 
mataoDs  are  included  under  five  cftders :  I.  Superior.  II.  Super* 
mediaL  III.  MediaL  lY.  Submedial.  Y.  Inforior.*— Andenl 
Boeks  not  stratified  are  included  under  six  orders:  I.  Granitoid* 
IL  PcMrphyritic.  UL  Ophiolitic.  lY.  Txachytic.  Y.  Trap.  Yl 
Volcanic. 

Oeogeniy  is  not  divided,  except  under  pan^^nj^  and  page& 
Of  the  latter  there  are  18 ;  of  the  finmer,  ^. 

Fbyrieal  Geography  occupies  25  pages,  and  S4  paragrapha* 
OeDgnosy,  Bi  pages^  md  139  paragra{dis. 

It  will  be  seen  that  the  above  scheme  covers  the  whole  sub« 
jact.  To  give  even  its  outlines  within  the  limits  of  100  pages,  re* 
quires  of  course  great  condensation.    This  has  been  effideted  by 
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'Ptoi.  Renwick,  whose  established  chancier  would  lead  us  to  ex* 
pect  what  we  actually  find,  not  only  pcecision  and  peTq[^cuity,  but 
also  a  graduated  reduction  of  this  great  subject  to  a  propoitioiial 
scale,  so  as  to  preserve  the  harmony  and  distinctness  of  the  parts,, 
while  there  are  citations  of  well  ascertained  facts  sufficient  to  ex^ 
cite  interest,  and  create  conviction.  In  connexion  with  a  course 
of  lectures,  properly  illustrated  by  specimens  and  drawings,  this 
elegant  little  work  must  prove  extremely  useful,  as  it  may  be  said 
to  be  truly  classical  in  its  character ;  and  we  have  no  doubt  that, 
for  the  classes  of  other  institutions  than  the  one  fcv  which  it  was 
prepared,  and  even  for  intelligent  popular  audiences,  it  may  prove 
a  valuable  substitute  for  the  larger  geological  treatises. 

In  relation  to  a  work  in  which  we  find  so  much  to  aj^xrove, 
we  have  no  disposition,  as  there  is  no  occasion,  to  criticise ;  but 
we  will  state  a  few  qumes  and  su^estions,  that  have  occurred 
to  us  during  the  perusal,  and  should  the  respected  author  see  fit 
to  answer  them,  the  pages  of  this  Journal  are  at  his  service. 

With  respect  to  the  heights  of  mountains,  we  would  inquire  for 
the  authorities  that  give  an  elevation  to  Nevado  de  Serata  in  Peru 
of  26,250  feet,  and  of  Ultmani  24,000 ;  and  more  especially,  we 
inquire  in  relation  to  the  height  of  the  mountains  near  the  sources 
of  Columbia,  which  are  stated  to  yield  very  little  to  those  of  the 
Himmalaya  peaks.  This  last  statement  is  based  upon  the  obser* 
vations  of  the  surveyors  of  the  Hudson's  Bay  Company,  but  not 
having  seen  the  details,  we  are  not  informed  whether  they  are 
trigonometrical  or  barometrical,  or  if  accurate  observations  have 
not  been  made,  we  should  like  to  know  upon  whaX  probabilities 
the  conclusions  are  founded,  and  we  are  persuaded  it  would  be 
gratifying  to  the  public  to  be  more  fully  informed.  It  has  been 
limetof(»e  supposed  that  Mount  Washington,  in  New  HampAirei 
is  the  highest  land  in  North  America  this  side  of  the  Rocky 
Mountains,  and  of  Mexico ;  and  in  a  recent  ascent  up  the  former 
mountain  we  have  sui^)osed  this  to  b^  true,  (see  pa.  80  of  this  No.) 
We  are  not  informed  by  Prof  Renwick  what  mountain  in  North 
Carolina  is  7000  feet  high,  and  cm  what  evidence  the  condusioa 
rests.  In  relation  to  iron,  which  is  mentioned  as  the  only  metal 
found  in  quantity  in  alluvial  formations,  it  may  be  asked  whether 
the  alluvial  gold  of  Africa,  and  of  the  middle  geological  region  of 
the  southern  States,  as  well  as  of  other  auriferous  regions,  and  the 
deep  beds  of  stream  tin  of  Cornwall,  do  not  form  an  exception  to  the 
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tbe  wofd  i»  not,  k  is  Irue,  used  by  writefs  very  definitely ;  but 
we  hftTe  been  accustoBied,  with  Dr.  Donbeny,  U>  regard  all  r6^ 
caBoei  aa  active  which  have  been  enqptive  within  the  linnta  of 
Uakiry)  or  of  credible  tradkimi ;  neither  of  which  will  apply,  for 
etnaiple^  le  Anveigne. 

With  ieq)eet  to  the  coal  formatioDa^  we  believe  tfaaC  the  ax* 
iatence  in  certain  aituationa  of  marine  sheila,  if  not  of  marine 
plants,  is  admitted,  implying  perhaps  only  an  eatuary  or  occasional 
iooded  or  seashore  communication  with  salt  water,  while  all 
^iree  that  terrestrial  organic  forms  are  almost  the  exclusive  ones 
in  these  deposits. 

%  Oeohgioal  Repwrts. 

To  those  of  us  who  were  among  the  poneers  in  American 
Oeolo^,  who  began  to  observe  and  enquire  when  there  were 
few  or  none  to  lead  and  direct ;  who  looked  out  on  the  soUd 
worid  with  inquisitive,  but  with  almost  despairing  gaze,  since 
none  could  tell  us  what  we  saw,  and  there  scarcely  existed  even 
the  rudiments  of  cabinets  to  aid  our  enquiries — it  is  most  gratify- 
ing to  see,  that  the  first  third  of  the  present  century  has  brought 
into  the  field  a  phalanx  of  explorers  in  geology  and  natural  his- 
tory, respectable  indeed  for  numbers,  but  stilt  more  respectable 
for  imowtedge,  zeal,  perseverance  and  success.  The  general 
government  has  prompted  various  explorations  in  its  unappro- 
priated wilds;  companies  and  individuals  are  appealing  to  ge- 
ologists to  examine  their  mines  and  various  supposed  or  real 
treasinres,  and  Several  of  the  States  have,  by  law,  provided  for  an 
accurate  i^ecohndssance,  or  a  detailed  and  generalized  survey  of 
their  respective  territories.  Prom  the  Canadas  we  have  many 
interesting  observations,  chiefly  by  gentlemen  connected  with 
the  British  army,  or  in  the  civil  service ;  Nova  Scotia  was  exfdor- 
ed  some  years  ago  by  Dr.  Jackson  and  Mr.  Alger ;  Dr.  Jackson  is 
now  executing  the  geological  survey  oi  Maine ;  Massachusetts 
has  been  fidly  described  and  delineated  by  Ihfof.  Hitchcock,  and 
Connecticut  by  Prof  C.  U.  Shepard  and  Dr.  Percival.*     Ver- 


*  The  report  of  the  latter,  although  drawn  up,  ia  not  yet  published ;  that  of  the 
Ibrmer  wai  cited  in  our  October  No.  (1837.) 

Vol.  XXXIY.— No.  1.  24 


Digitized  by  VjOOQIC 


186  Miacdlames. 

mont,  New  Hampeiiiie  and  Rhode  Mend,**  among  the  New  Ehg^ 
land  States,  have  not  yet  acted,  but  we  trust  they  will  ere  long 
follow  the  example  of  their  immediate  neighbors,  as  well  as  of 
the  more  remote  sister  States.  New  York,  New  Jersey,  Penn- 
sylvania, yij^[inia,  Maryland,  Tenncfssee,  Michigan  and  Indiana, 
are  now  in  the  full  career  of  successful  investigation  under  aUe 
corps,  or  able  individuals,  whom  we  have  either  already  named, 
or  expect  to  name  in  ajpropriate  notices.  Kentucky  has  taken 
the  first  step  in  authorizing  a  reconnaissance,  and  making  a  com- 
mencing aiqpropriation  of  mcmey,  while  the  movements  and 
demonstmtioQs  by  colleges  and  other  institutions,  and  the  current 
of  remark  in  the  prints  and  in  conversation,  indicate  a  state  of 
public  feeUng  which  almost  assures  an  extension  of  geological 
exfdoration,  as  well  as  of  kindred  research  in  other  departments  of 
natural  history,  which  we  may  confidently  expect  will  eventually 
pervade  the  American  Union.  The  popular  sentiment,  influ- 
enced by  individual  cupidity,  or  more  enlai^ed  views  of  public 
advantage  as  regards  physical  resources,  is  raising  this  subject 
almost  above  the  contentions  of  party,  and  is  aUnost  a  solitary 
point  of  agreement  among  those  who  can  agree  on  nothing  else. 
Almost  half  the  States  in  the  Union  have  authorized  surveys  by 
law,  and  the  number  will  doubtless  be  yearly  augmented. 

In  this  view,  science  (not  regardless  however,  of  positive  ad- 
vantage to  individuals  or  the  community  in  gainful  discoveries) 
still  exults  more  peculiarly,  in  the  extension  of  her  sway,  and  in 
the  discoveries  that  are  constantly  made,  thus  extending  or  cor- 
recting our  elementary  knowledge.  The  outlines,!  once  ably  and 
correctly  drawn,  the  fillings  up  will  be  always  in  progress,  until 
detailed  descriptions  of  particular  districts,  and  even  of  individual 
mines  and  quarries,  will  accumulate  in  the  treasuries  of  local  and 
economical  geology. 

*  Notwitbstaading  manj  valiiable  observations  made  in  each  of  these  States,  and 
published  by  various  individuals.  Prof.  Olmsted^  now  of  Yale  College,  then  of 
the  Universitj  of  North  Carolina,  Chapel  Hill,  deserves  to  be  mentioned  with 
honor,  for  having  several  years  ago,  brought  to  light  many  very  interesting  and 
valuable  ftcts  respecting  that  State.  We  have  also  various  reports  on  the  Gold 
Regions  of  the  southern  and  southwestern  States,  and  many  other  detached  fitcts 
and  observations  from  States  and  Territories  not  hitherto  explored  by  public  au- 
thority ;  and  of  these,  not  a  few  may  be  found  recorded  in  the  various  volumes  of 
this  Journal. 

t  The  services  of  William  Maclure  on  this  subject,  will  never  be  forgotten. 
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'  Drawing  near  to  the  limits  of  our  time  and  qpace,  when  rttry 
recently  most  of  the  geological  reports  of  the  season  came  in,  w« 
shall  give  them  such  notice  as  may  be  in  our  power.  In  YoL 
xxzii.  No.  1,  several  of  the  geological  reports  were  mentioiied 
one  year  since.  We  have  not  received  the  continuation  of  all  of 
them ;  those  of  Maine*  and  New  York,  of  Mar3rland  and  oi  Vif- 
ginia,  for  the  present  season,  have  not  been  received,  while  thooe 
of  Otioj  of  Pennsylvania,  of  Indiana,  of  Michigan,  and  ci  T&gf 
nessee,  are  before  us. 

Tennessee— 4ih  Report,  by  O.  Troost,  M.  D.,  Geologuit  to  ths 
State,  Ptof.  of  Ch^n.  Min.  and  Gleol.  Nashville  Univernty,  Mem- 
ber of  the  Geological  Societies  of  France  and  Peunsylvania. 

This  report  is  confined  chiefly  to  the  rock  formations  of  the 
district  of  Ocoee,  of  wliich  a  colored  map  and  section  are  given 
on  a  scale  of  21  inches  by  19.  This  disdict  Ues  in  the  S.  R  an- 
gle  of  Tennessee,  touching  Georgia  on  the  S.,  North  Carolina  on 
the  N.  W.,  the  Tennessee  hver,  the  Hiwassee  river  and  ranges  of 
mountains. 

Dr.  Troost  gives  a  preliminary  sketch  of  elemeitfary  geologyi 
with  occasional  illustrations  from  local  £scts,  which  occiqpies 
about  half  the  report  He  informs  us,  that  in  Tennessee  there 
are  no  strata  between  the  coal  and  the  marl  or  green  sand  of  Eo- 
jope ;  all  the  intermediate  sandstones,  ooUtes,  d&c.,  which  make 
so  great  a  figure  in  England,  are  wanting  in  Teimessee,  and  it  is 
not  certain  that  they  have  been  found  any  where  on  d)is  conti- 
nent The  order  of  arrangement  exhibited  in  the  section  pre- 
sented by  Dr.  Troost,  is,  beginning  below,  primordial  rocks, 
grauwacke,  mountain  limestone,  opal  measures.  It  af^pears  that 
in  Teimessee  ^<  the  grauwacke  series  is  overlaid  by  an  immense 
deposit  of  sandstone,  which  forms  isolated  ridges  aiui  mountains," 
unstratified  so  four  as  appears,  color  gray,  and  no  organic  remains ; 
this  rock  he  regards  as  equivalent  to  the  old  red  sandstone  of  Eu- 
ropean geologists. 

The  carboniferous  or  mountain  limestone  is  the  most  extensive 
of  the  rocks  of  the  western  country,  and  the  most  rejdete  with 
oi^anic  remains;  ther^  are  many  varieties  of  rocks  connected 
with  it,  and  next  above  lie  the  ooal  measures,  composed  chiefly 
ci  strata  of  coal,  sandstone  and  shale,  with  large  deposits  of  afw 
gillaceous  iron  ore. 

*  A  partial  report  of  some  important  &cta  in  Maine,  if  given  bj  Dr.  Jackaon  Is 
ottr  l«at  number. 
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The  rodu  in  the  Ooom  4i8trict  an  arrtnged  in  the  older  iienied 
above.  Hie  gtoasjr  alomiiious  slate  it  was  foand  had  been  mie- 
taken  for  plumbago ;  but  near  the  aame  place  (Citico  creek)  then 
is  a  Uoomery  for  iion,  and  dectsiTe  mdications  fd  iron  ore ;  the 
Moom^ry  is  suited  chiefly  from  banks  about  two  miles  off. 
Tetlico  river  taXis  in  constant  rapids,  in  its  course  towards  the 
Tennessee,  and  forms  a  cataract  about  two  hundred  feet  high, 
and  bears  along  gold  and  other  valuable  minerals.  Dr.  Troost 
was  present  in  1831,  when  gold  was  found  there  for  the  first 
time ;  the  quantity  hitherto  found  is  small,  quantities  being  de- 
rived as  is  supposed,  from  the  primary  mountains  of  North  Oapo- 
lina,  whwice  the  Tdlico  comes.  Dr.  Troost  thinks  there  k  much 
less  gold  in  the  Ocoee  district  than  has  been  generally  imagined ; 
•till  th«re  were  parties  of  diggers  that  sustained  their  rights  by 
force,  and  tde  usual  delusion  prevailed  of  inferring  ores  fiom 
Jack  with  the  lanthem  and  other  hghts  being  seen,  and  frcHU 
expkxnons  being  heard ;  and  the  divining  rod  (a  fcnrked  twig  of 
hazel  or  peach  tree,  which,  as  they  assert,  turns  in  the  hand  of 
die  adept  whoi  he  appioaches  the  hidden  treasure)  was  much 
relied  upon.  Camelian  has  been  found  among  the  transported 
ruins  of  tfie  Tellico,  and  good  roofing  date  and  ornamental  mar* 
bles  abound  in  East  Tennessee. 

Dr.  Troost  has  made  a  valuable  cdlection  of  organic  remains, 
and  his  report  ctmtains  in  a  note  an  important  catalogue  of  them. 
His  name  is  sufficient  authority  for  their  accuracy. 

Pennsyhama. — The  second  annual  report,  by  Prof.  Henry 
D.  Rogers,  State  C^logist,  presents  die  following  divisions  €i 
tfie  subject :  Of  the  seat  of  the  operations  of  the  survey — Mode 
of  conducting  the  geological  observations — An  outline  <^  the  ge- 
ological structure  and  mineral  resources  of  the  north-easlem  half 
of  ibe  Aj^palachian  region  of  the  State. 

Formatioii  No.  I. — Sandstone  of  the  South  Mountain. 

n. — Limettone  of  the  Kittatinnj  Valley. 

in.— ttfti»  of  the  isme  vallej. 

lY. — Sandatonet  and  ^nglomerates  9f  the  Kittaliimy  or  Blnf  Movstcui. 

v.— Red  and  variegated  gandstones  and  shalea  of  the  ralley  N.  W.  of  the  Kitta- 
tinny  mountain,  and  of  Montour's  ridfe. 

VI.— Bine  limeitoBe  along  the  nortbeni  baae  of  the  KitlatiMiy  meuntaiA,  a»d 
along  both  sides  of  Moi^w's  ndge. 

VII. — Sandstone  of  the  first  ridge  north  of  the  Kittatinny  mountain. 

VIII. — Of  the  olive  colored  slate  of  the  valley  between  the  kittatinny  and  sec* 
ond  mountains. 
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IX.--4te4iMMlilMiMMi4diAlM«rtlM8.E.ilo|ieuia  bM  oftlM  AOeglnnr 
uoantaia. 

X.— 8aDd8toii«g  and  cooglomermtes  of  the  Second  moonuin,  and  of  the  8.  E. 
sommit  of  the  Alleghany. 

XI. — fted  ahale  of  the  ttothracite  eoal  ragiona. 

XII.F--Congloinerat€8  and  sandstoaea  imnMdiatelj  below  the  eoal  meararea  of 
the  anthracite,  the  Broad  Top  and  the  Alleghany  coal  region. 

XIII. — ^The  anthracite  coal  meaanrei. 

Gieneral  obaerratlona  and  eondnding  remarka. 

Tbi3  survey  is  detailed,  both  topognqphieally  and  geologically, 
and  we  doubt  not  it  is  exact  Prof.  Rogers  has,  in  the  main, 
avcHded  theoretical  speculations,  and  comparisons  with  European 
systems  and  equivalents,  wisely  reserving  these  things  for  his 
general  digest  when  his  labor  is  through.  Still,  his  remarks  upoa 
the  anthracite  coal  beds  furnish  some  bold  and  decisive  speecula- 
tions  as  to  elevations  and  other  movements,  which,  however  start- 
ling they  may  appear  to  an  uninitiated  mind,  are  without  doubt 
founded  in  sound  {principles  of  geological  dynamics,  and  we  believe 
are  substantially  true.  Having  had  some  opportunity  to  examine 
parts  of  those  vast  coal  fields,  we  have  seen  enough  of  the  evi- 
dence of  the  exertion  of  irresistible,  elevatory,  disrupting  and 
compressing  or  sliding  forces,  to  convince  us  that  no  assumptions 
of  that  nature  are  in  this  region  in  the  smallest  danger  of  being 
extravagant ;  and  it  remains  only  to  infer  by  just  induction  from 
the  phenomena,  the  particular  modus  operandi  in  which  the  power 
has  acted  to  produce  its  indubitable  effects.  Prof.  Rogers  has 
been  zealously  and  efficiently  assisted  in  his  labors  by  Messrs. 
Samuel  S.  Haldeman,  Alexander  M'Kinley,  Charles  B.  Trego,  and 
James  D.  Whelpley,  and  in  the  chemical  department  by  his 
brother.  Dr.  Robert  E.  Rogers.  The  sub-assistants  were  Messrs, 
Alfred  P.  Darley,  Edwin  Haldeman,  Horace  Moses,  and  Peter 
W.  Schseffer.  This  able  report  is  comprised  within  ninety  three 
pages,  and  is  furnished  with  a  glossary,  and  a  shaded  sectional 
arrangement  of  the  strata,  in  the  following  ascending  order,  be- 
ginning upon  the  common  basis  of  the  primary  rocks.  The  con- 
tents of  each  particular  formation  are  given  in  the  descending 
order. 

J.*-Conip»ct  whkA  awndatoBe^lOOO  feet. 

II.— -Blae  limestone,  with  beds  of  chert,  and  a  few  fosBila— €000  ?  feet. 
m.— Roofing  slates,  dark  slates,  and  argillaceous  sandstones,  a  few  fessib,  bed 
flTHnigatooa    OWOfeet. 
nr.— Whiia  aaadsloae,  ftieoidfaa    180^  feet 
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v.— Red  and  Tariegated  (fottililbroiM  iron  oro,)  aiial^  mmI  MndsUmei  ^- 
coides)— 3000  feet. 

VI.— Blue  argilleceoui  limestone  (foisile)— 000  feet. 

Vn.— Coane  white  tandstone  (caritiee  of  foiailf)— 700  ieet. 

VIII. — Olive  colored  alate,  and  gway  ar|^llaceoos  tandetonee— 6000  feet.  . 

IX< — Red  fhales,  and  red,  gray  and  buff  colored  argillaceoua  sandatoDet,  a  few 
marine  fessili — 6000  feet. 

X. — Sandstone  and  conglomerate— 2000  feet 

XI.— Red  shale,  thin  calcareous  conglomerate'  3000  feet. 

XIL — Siliceous  conglomerate — 1400  feet. 

XIII. — Coal  measures,  consisting  of  seams  of  coal,  dark  shales,  argiltaceous 
sandstones,  and  siliceous  congkuneratea ;  vegetable  fossils— ^760  ?  feet. 

Total  thickness  in  feet— 42,550,  or  over  eight  miles  of  exterior  crust,  stratified 
on  the  primary. 

Michigan, — ^Report  of  Dr.  Houghton,  37  pages. 

This  young  State  has  set  a  laudable  example,  in  ordering  a 
geological  survey,  under  Dr.  Douglass  Houghton,  which  he  has 
carried  on  with  peculiar  zeal,  considering  especially  the  great 
physical  difficulties  of  a  country,  much  of  which  is  still  in  a  state 
of  nature.  The  State  is  in  its  infancy,  and  although  rapidly 
filling  with  an  intelligent  population,  it  is  still,  with  the  excep- 
tion of  a  few  counties,  only  sparsely  peopled  by  those  who  have 
been  too  much  occuped  with  more  urgent  necessities,  to  give 
even  a  moderate  degree  of  attention  to  the  mineral  objects  around 
them ;  for  this  reason,  the  amount  of  local  information  imparted 
by  the  people  was  limited,  and  not  always  firee  from  error.  Dr. 
Houghton  remarks,  that  there  are  on  the  peninsula  no  mountain 
chains,  no  lofty  mural  precipices,  or  deep  valleys,  where  a  glance 
will  reveal  the  structure,  and  even  quarries  of  stone  (for  there 
are  very  few  on  the  surface)  have  been  scarcely  opened.  To 
those  parts  of  the  State  which  are  geol<^cally  the  most  impor* 
tant,  there  are  no  avenues,  except  by  the  streams  and  the  trails 
of  the  Indians.  ^<  The  ascent  of  a  rapid  stream  by  a  canoe  (the 
only  feasible  mode  of  travelling,  and  the  only  manner  by  which 
examinations  can  be  satisfactorily  conducted,)  is  attended  by  fa- 
tigue, labor  and  hardships,  of  the  most  severe  kind.  Wading  the 
streams  by  day,  and  annoyed  by  musquetoes  at  night,  separated 
for  weeks  together  from  all  society,  were  it  not  (he  remarks)  that 
the  mind  is  comidetely  occupied  in  the  contemplation  of  objects, 
which,  from  their  sjrmmetry  and  beauty,  furnish  a  constant  men- 
tal feast,  there  would  be  nothing  which  could  possibly  compen- 
sate for  the  hardships  endured."  In  addition  to  these  difficukiesi 
which  are  not  easUy  conceived  of  by  those  who  ezpUnre  a  coun- 
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try  fidl  of  eonreniences  wad  comforts,  we  are  sorry  to  leam,  that 
'^  the  appropriaticm  for  the  pest  year  has  not  been  sufficient  to 
cover  the  travelling  expences  of  those  engaged  in  these  arduous 
duties.''  This  ought  not  so  to  be,  and  if  we  had  cause,  on  a  for- 
mer occasion,  to  enter  our  protest  against  the  narrow  provision 
made  for  a  similar  duty  in  the  most  powerful  and  opulent  State 
in  the  Union,  we  need  not  so  much  wonder  at  the  caution  of  a 
young  State,  which  however,  we  trust  will  prove  by  an  enlarged 
appropriation,  that  she  is  not  behind  in  liberality  and  justice,  e»* 
Specially  where  they  are  so  well  deserved  as  in  the  present  instance. 

The  rocks  of  the  peninsula  of  Michigan  consist,  '^  for  the  most 
pert,  of  neariy  horizontal  strata  of  limestones,  sandstone,  and 
shales,  giving  character  to  a  beautifully  varied  succession  of  hills 
and  valleys,  as  also  to  a  soil  admirably  adapted  to  agriculture." 
That  part  of  the  State  bordering  on  Lake  Superior,  presents  occa- 
sionally  primary  and  trap  rocks,  forming  mountain  chains,  with 
strong  marks  of  disturbance  since  the  deposition  of  the  red  sand- 
stone. 

The  divisions  of  his  subject,  stated  by  Dr.  Houghton,  are  as 
fidlows : — ^Uj^r  sandstone  of  the  peninsula  ,*  gray  limestone ; 
lower  8ai»lstone,  or  grauwacke  group;  coal;  gypsum;  brine 
springs ;  clay ;  sand ;  bog  iron  ore ;  mineral  springs.  The  sand- 
stone belongs  to  the  carboniferous  series ;  the  rocks  appear  to 
have  been  shattered,  as  if  by  convulsions,  their  ruins  forming 
deep  loose  masses,  and  being  mixed  with  the  soil.  Shale  is 
found  mixed  with  fragments  of  coal,  and  occasionally  containing 
ttiin  seams  of  it. 

In  the  counties  of  Ingham  and  Eatcm  there  are  thin  beds  of 
cod  from  half  an  inch  to  three  inches,  and  even  one  foot  in  thick- 
ness, and  near  Corunna  were  seen  numerous  indistinct  impres- 
sions of  plants,  with  small  pieces  of  coal,  retaining  the  ligniform 
structure,  but  perfectly  carbonized.  Loose  pieces  of  coal  are 
found  quite  universally  in  excavating  around  most  of  the  cornir 
ties  bounding  the  coal  formation ;  and  on  Grindstone  creek  there 
is  found  a  bed,  having  an  average  thickness  of  eighteen  inches, 
and  not  exceeding  two  feet  at  any  point.  It  is  expected  that  a 
canal  will  cross  the  coal  formation  at  a  point  where  there  is  rea- 
son to  hope  that  beds  of  coal  will  be  brought  to  light.  In  the 
carboniferous  limestone  underlying  the  coal,  are  found  sulphate 
of  strontta  and  sulphate  of  barjrta,  brown  spar,  hog-tooth  spar, 
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gjfmjmj  iLc.  The  red  sendrtane  of  the  gmywaeke  gMi|^  nae^ 
at  the  iHctured  socks  on  Lake  Superior,  in  a  mural  precipice  of 
two  hundred  to  three  hundred  feet  high.  Gypium  iq[qpeara^aboye 
the  8ur&ce,  and  probably  exists  in  large  masses  in  Kent  ooonty r 

There  are  numerous  salines  and  salt  springs  in  IficbigaB,  and 
a  copious  table  is  annexed,  exhibiting  their  c<MitentSy  and  com* 
paling  them  willi  those  of  salt  waters  in  New  York,  (Miio  and 
the  Atlantic ;  it  is  obvious  firom  this  ccnnperison,  that  the  salines 
of  Michigan  may  hereafter  prove  v&sy  valuable,  but  as  yet  they 
have  been  little  developed.  The  teqaperature  of  the  diffisxent 
qprmgs  was  from  48^  to  5P  Fah.,**  while  that  of  iresh  water  in 
^  vicinity  was  usually  about  50^*  In  Michigan,  as  elsewhere 
ia  the  west,  the  Indians  weie  acquainted  with  the  sidines,  and 
extracted  the  salt  in  a  rude  manner.  The  wild  animals  also 
found  dieir  way  to  these  licks,  (as  they  were  called,.)  and  their 
paths  oftBU  gave  the  first  inclination  of  the  existence  of  the 
springs. 

Nearly  the  whole  western  coast  of  the  peninsula  next  to  the 
lake,  is  bordered  by  a  succession  of  sand  dunes  or  hiUs  of  loose 
sand,  not  unfirequently  i^taining  a  considerable  altitude,  purdy 
naked,  and  in  part  covered  by  dwarf  pines  and  cedar,  and  should 
these  be  thoughtlessly  removed,  the  sands  might  drift,  and  ptove 
a  serious  eviL 

Marls  are  ccmimon,  especially  in  the  northern  parts  (tf  St  Jo^ 
seph's,  and  the  adjoining  counties.  Bog  iron  ore  exists  in  vast 
quantities  near  Kalamazoo  and  Detroit,  and  other  jdaces.  There 
are  sulphureous  springs  in  Monroe  county ;  and  near  Havre  there 
is  a  spring  of  this  deseription,  whose  Gircumference  is  ono  hun- 
dred and  fifty  feet,  its  depth  thirty  five,  and  the  stream  is  soffi* 
ciently  copious  to  turn  a  mill. 

Topograjdiical  maps  of  the  several  ccnmties  are  in  the  course  of 
preparation,  and  the  geological  survey  will  be  piosecuted,  we 
trust,  with  vigor  and  success. 

In  addition  to  Dr.  Houghton,  the  c/(xpg»  consists  of  AVna.  Sager, 
principal  assistant  in  Zoology  and  Botany ;  S.  W.  Higg^ms,  To- 
pogmpher  and  Draftsman ;  Columbus  C.  Douglass^  Sub-Assistant ; 
Sela  Hubbard,  Sub-Asnstant ;  William  P.  Smith,  Sub-Assistant, 
iu'  charge  id  Mechanical  Zoolc^y. 

*  Ia  one  cobs,  iSP, 
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'  /ficiJeiiMk— Report,  by  David  Dale  Owen,  M.  IX,  Geolegitt  of 
the  9t«te,  34  pages. 

Diviaons  of  the  subject. — ^An  introductory  Address  lo  the  Le-> 
giriature  of  Indiana — ^Leading  principles  of  Geology — Plan  ef 
conducting  the  Survey — Summer  Survey  sooth  of  the  national 
road — ^Fall  Survey  north  of  the  national  road — ^Remarks  on  the 
mineral  deposits,  soil  and  growth,  peculiar  to  the  diffsient  sliata, 
south  of  the  national  road ;  north  of  the  national  road — Ptaetical 
inferences — ^Appendix. 

The  survey,  hitherto  made,  has  been  genecal,  the  object ; 
to  gain  a  dear  and  connected  idea  of  the  whdb,  bribie  < 
ing  particular  places,  in  detail  It  was  ascertained  that  the  order 
of  superposition  of  Uie  strata  was  the  same  as  in  many  other  and 
distant  parts  of  the  western  States,  and  that  the  charaoteristic  fos* 
ails  of  each  series  of  strata  agree  in  a  remarkable  manner  with 
those  found  in  the  corresponding  strata  throughout  the  western 
States. 

Mr.  Owen  £nds  that  the  entire  western  portion  of  Indiana  is 
rich  in  coal,  which,  as  the  forests  are  fiurt  diaai^)earing,  nnist  her 
onne  of  the  greatest  importance.  This  fact  <;annot  fail  to  airesi 
die  attention  of  the  legidature,  and  of  the  peofde ;  and  as  a  proof 
of  the  importance  of  geological  knowledge,  he  cites  the  instance 
of  an  expensive,  but  fruitless,  exploration  for  coal  near  Bihimorei 
in  a  situation  where  a  well  instructed  geologwt  would  nem  have 
feoked  for  it,  as  the  formation  was  too  recent,  and  the  substanee 
discovered  and  mistaken  for  coal,  was  lignite.  As  evidence  of  the 
importance  of  correct  geological  knowledge,  he  jusdy  cites  other 
instances  of  the  natural  associations  of  minerals ;  for  example,  of 
the  oxide  of  tin,  with  primary  rocks,  and  its  absence  from  more 
recent  rocks.  The  dip  of  the  stmta  in  Indiana  is  sudi,  being  t* 
the  east,  as  to  {dace  the  coal  on  the  top  of  the  formations  towards 
the  western  part  of  the  State,  and  down  the  Ohio ;  except  th6 
diluvium,  it  is  the  newest  formation ;  while  up  the  <%io,  or  east| 
we  constantly  arrive  at  older  and  older  strata. 

Mr.  Owen  gives  a  clear  statement  of  the  sub-carboniforoos 
rocks,  among  which  he  names  a  limestone,  having  an  oditie 
structure,  '<  composed  of  egg-shaped  grains,  like  the  roe  of  fishes  f* 
this  is  (k  course,  geologically,  a  very  different  rock  from  the 
odite  of  Europe,  whose  position  is  fiir  above  die  coal  formatiiMik 
Next  below,  is  a  siliceo-calcareous  rock,  containing  marine  na* 
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mainsof  the  ooraHine  ftinily.  Lower  down,  is  a  bituminous  alti^ 
minous  slate,  sometimes  mistaken  for  a  part  of  the  coal  series,  but 
no  coal  is  ever  found  beneath  it. 

Still  lower  down,  the  rocks  are  very  fossiliferous,  and  among 
these  locks  is  a  good  hydraulic  lime.  There  is  a  very  good  burr 
stone,  almost  entirely  made  up  of  a  series  of  fosail  corallines,  of- 
ten cased  in  a  sheath  of  drusy  crystals  of  quartz.  These  burr 
Stones  have  served  well  as  mill  stones.  The  lowest  limestone 
beds  are  exceedingly  rich  in  fossil  shells  and  corallines ;  the  rock 
i«  of  a  gray  color,  and  when  polished,  forms  a  marble,  adorned 
by  the  organic  remains.  Near  IndianapoUs,  and  the  great  na- 
tional road  in  that  vicinity,  the  rock  formations  are  covered  by 
4Uttvjum«  so  thick  that  the  deepest  wells  have  not  penetrated 
thnNigh  it :  the  same  is  the  fact  on  the  north  side  of  the  national 

It  at9)ears  that  bowlder  stones  of  primitive  rocks  are  numerous 
in  Indiana,  especially  in  the  northern  and  prairie  region  o{  the 
8tate ;  they  are  called  by  the  expressive  name  of  lost  rocks,  also 
gKfty  heads,  and  negro  heads. 

The  northwest  comer  of  Indiana  is  bounded  by  Lake  Michi«> 
Ifan,  which  in  this  part  has  for  its  bed  a  stiff  tenacious  day,  and 
•till  the  water  is  so  clear,  that  the  fish,  as  in  Lake  George,  can  be 
99en,  in  calm  weather,  at  a  great  depth.  The  southern  bounduy 
tA  the  lake  is  composed  of  n^ing  ridges  of  siliceo-calcareous 
midj  and  it  is  remarkable  that  this  sand,  taken  from  thirty  or 
^y  feet  deep,  will  produce  excellent  potatoes,  water-melons  and 
pumpkins :  wild  rye,  six  feet  in  height,  and  rank  grass,  are  said 
to  have  lormedy  grown  at  the  top  of  the  sand  knobs,  sixty  ^rsev- 
fipty  feet  high :  the  mixture  of  the  lime  with  the  sand  accounts 
foit  this  fertility.  South  of  the  national  road,  is  found  the  com^ 
|isct  hydrated  brown  oxide  of  iron,  of  good  quality:  some  of  it  is 
in  a  conglomerate  state,  made  up  of  fiagments  of  the  ore.  Thane 
}i  also  carbonate  of  iron« 

At  Troy  is  found  a  valuable  material  for  pottery-*the  potters  call 
It  n^arl — ^Ifr.  Owen,  clay  slate  (slaty  clay  ?  En,)  It  is  hard  when 
jgnst  dug,  but  orumbles  mi  e^qK^nue  to  the  air.  This  furnishes  the 
raw  material  for  the  fire-brick,  and  sixers  for  a  manufactory  ci 
guru's  ware  and  porcelain ;  the  clay  for  the  latter  is  brought  from 
the  clay  banks  on  the  Mississii^,  (erroneously  called  the  chalk 
banks,}  and  near  to  the  manufactory,  there  are  good  beds  of  pot* 


Digitized  by  VjOOQIC 


MiseellamieB.  198 

tior^  day  for  tibe  moie  common  ware.  Coal  exists  abaddandy  ia 
the  vicinity  in  several  places^  and  some  of  it  (on  Deer  creek, 
iiearTioy)]8cannel  coaL  A  party  of  forty  potters  fiom  Staffocd* 
sihire,  under  Mr.  Clue,  and  a  company  formed  in  Louisville,  have 
already  begun  this  important  manuftcture  of  stone  ware,  and 
the  first  kiln  was  Iniming  in  June,  1837.  Carbonic  acid  exists 
abundantly  in  the  waters  of  this  country ;  much  iron  and  lime 
are  held  in  solution  by  it,  and  again  deposited  as  the  carbonic  arid 
evapcnrates,  the  former  as  bog  iron,  which  in  one  place  (Misha- 
wakee)  is  fifty  or  nxty  yards  wide,  and  firom  seven  inches  to 
three  liset  deep,  and  so  firm  as  to  require  an  iron  bar  to  raise  it 
The  lime  is  deposited  as  tufa,  and  it  is  a  curious  £ftct,  that,  as  the 
limestone  rocks  are  buried  deep  under  diluvium,  and  are  thenh 
fate  in  a  great  measure  inaccessible,  the  inhabitants  resort  to  the 
calcareous  tu&  and  calcareous  bowlders,  {ix  materials  to  aflbdl 
quick  time  by  burning. 

Mr.  Owen  jnirtly  concludes  that  three  geological  fiMrmations  6& 
ist  in  Indiana. 

1.  A  bituminous  coal  fc»mati<Mi,  occupying  that  portion  of  the 
State  west  of  the  second  principal  meridian. 

2.  A  limesUme  formation,  (similar  to  tin  mountain  limeetene 
of  European  geologists,)  prevailing  in  the  counties  east  of  that 
meridian. 

3.  A  diluvium,  consisting  of  deposits  of  clay,  sand,  gravel  and 
bowlders,  overlying,  and  in  many  places  covering  up,  the  tuA) 
other  formations,  to  a  greater  or  less  depth,  particularly  in  the 
northern  part  of  the  State. 

He  infers  on  unanswerable  grounds,  that  Indiana  was  long  vur 
der  an  ocean,  which  furnished  the  iimumerable  marine  or^o^ 
ixed  bodies,  found  in  such  profusion  endoeed  in  the  solid  roclo^ 
especially  the  lower  limestone. 

There  are  some  very  judicious  remaps  <ax  the  useful  materials 
found  in  the  State,  and  on  the  nature  of  its  s(»ls,  and  the  causes 
of  their  great  fertility.  This  is  attributed  to  the  position  of  Indi- 
ana, near  the  middle  of  the  great  valley  of  North  America,  which 
has  been  the  receptacle  of  a  vast  variety  of  the  ruins  of  rocks,  of 
many  formations,  thus  affording  the  requisite  materials  for  the 
best  soil,  anumg  which  lime,  clay  and  sand,  are  conqpiouous,  with 
a  portion  of  ir(m,  and  abundance  (mT  carbonated  calcareous  waten, 
and  l}ett^  materials  could  not  be  deeared,  eq)ecia^y  for  the  gVQwtfl 
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of  vhfitt,  and  of  othm  gnunes.  The  report  is  concluded  with 
euggeetions  ai  to  a  future  detailed  survey,  which,  as  they  are 
(like  the  entire  report)  mariced  by  much  good  sense  and  correct 
knowledge,  ought  to  command,  and  we  trust  will  secure,  the  at- 
taition  ci  the  legislature  and  people  of  Indiana. 

Ohio. — ^First  annual  report  on  the  Geological  Survey  of  the 
State  of  Ohio,  by  W.  W.  Mather,  principal  Geologist,  and  the 
several  assistants ;  134  pages  with  a  map  and  sections.    Columbia. 

The  extent  of  this  exploration  and  the  diversity  of  objects 
which  it  has  embraced,  will  be  best  understood  frcmi  the  divisions 
of  the  subject  which  we  annex,  made  up  from  the  contents  and 
index ;  and  the  names  of  the  gentlemen  who  acted  as  assistants, 
will  appear  in  connexion  with  the  contents  of  their  several  reports. 

Prof,  Mather's  Report. — General  considerations. — Ck)al,  quan- 
tity, its  practical  value  compared  with  Charcoal  fc^  fiimaces,  an- 
nual prospective  consumption  of  it,  means  of  motive  power  inex- 
haustible.— ^Iron  Ore,  extent — Iron  trade,  reduction  of  irpn  ores. 
Limestones,  extent  and  uses,  marbles,  galena  and  fos8ils.-*Sand- 
•tones,  importance  for  pubUc  wcnrks,  uses  and  expcnrt — Clays,  uses 
for  bricks,  pottery,  ^. — ^Peat,  varieties  and  uses. — Soils,  produc- 
tiveness,  texture,  substrata,  drainage,  and  composition. — ^Mineral 
manures,  limesUme,  gypsum,  marls  and  lime. — ^Mineral  springs, 
salt  springs,  petroleum. — ^Alluvial  action  on  the  Muskingum  and 
Ohio,  <»  the  Lake  coast,  at  Fairport,  Chagrin,  Cleveland,  &c — 
Analysis  of  coal  and  ores,  coal  for  smelting,  manufacture  erf*  coke 
in  Obio,  used  in  high  furnaces. — ^Impcnrtances  of  determining  the 
dip. 

Dr.  HUdreth^i  Report. — ^Introductory  remarks,  coal  fields  of 
Great  Britain,  extent  of  coal  in  Ohio. — ^Rock  strata  above  the  bubr- 
stone. — ^Buhr-stone,  range  and  extent,  value  and  importance,  qual- 
ity and  character,  French  buhr  compared  with  the  Ohio  buhr, 
mineral  contents  of  the  caleareo-silicious  rock,  agricultural  charac- 
Iw  of  the  BuhrHstone  region,  iron  ore  with  the  buhr-stone,  strata 
betwem  the  buhr  and  uj^wr  fossiliferous  limestone. — ^Upper  fo»- 
giUArous  limestone,  range  and  extent — Strata  between  the  lime- 
tUme  and  P6meroy  coal  beds. — ^Pdmeroy  coal  beds,  range  and  ex- 
lent,  fossils  which  accompany  them,  agricultural  character  of  the 
region. — Strata  between  the  Pomeroy  coal  and  limestone  coal.— - 
Limestone  coal,  range  and  extent — ^limerock,  non-fossiliferous. — 
Stone  marls,  range  and  extmt  of  lime  and  marls,  agricultural  char^ 
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acter  of  the  region. — ^Fossil  firedii  water  dieHs,  fossil  contents  of 
red  shales. — Upper  bed  of  coal. — Coarse  sandrock  and  conglome- 
rate, their  grottoes  and  caverns. — ^Upper  series  of  sandrocks. — 
Salt  springs  and  their  early  history,  salt  manufacture,  remarks  on 
the  salt  producing  rocks. — Quartz  or  calcareo-silicious  rock. — The 
Scioto  salines,  early  legislation  on  the  Ohio  salines,  Muskingum 
salines,  Gbllipolis  saUnes,  leading  creek  sahnes,  Hocking  valley  sa- 
line, Muskingum  valley  saline. — ^Number  of  salt  wells  and  manu- 
£Ktura — ^Petroleum  and  carb.  hydrogen  gas. 

Prof,  KirtlatuPs  Report. — ^Introductory  remarks. — ^Advantages 
of  the  survey  and  from  the  study  of  botany. — ^Economical  impor- 
tance of  zoological  knowledge. — Coloring  materials  firom  vegeta- 
bles.—--Importance  of  our  native  {dants. 

Prof.  Briggs^s  Report. — ^Reconnaissance  of  country  between 
the  Scioto  and  Hocking  rivers. — Geological  sections. — ^Aspect  of 
the  country. — ^Importance  of  the  hilly  character  of  the  country. — 
Mineral  deposits  and  dip,  mode  of  determining  the  dip. — Groups 
or  sub-divisions  of  rocks. — ^Limestone  district,  uses  for  marbles, 
building,  tac. — Slate  described  by  Mr.  Foster,  minerals  in  die 
slate,  alum,  copperas,  gypsum,  lac.,  mineral  springs  and  bog-ircm. 
— Waverly  sandstone  series.— Conglomerate. — ^Lower  coal  forma- 
tion, sandstone,  shales,  limestone. — Coal  of  Hocking  valley,  Jack- 
son, and  adjoining  counties,  its  quality  in  the  lower  series,  between 
Scioto  and  Hocking. — ^Iron  ore,  furnaces  of  Scioto  and  Lawrence, 
construction  of  furnaces,  roasting  and  smelting  ore,  iron  ore  of 
Jackson  county,  prospective  iron  manufacture,  lead  and  zinc  ores, 
salt  wells,  their  geological  position. — ^Fossil  bones. 

CoL  Whittlesey^s  Report. — Original  surveys,  highways,  char- 
acter of  tte  country,  Ohio  and  Scioto  rivers,  streams,  JackscNi 
county,  salt  springs,  timber,  ancient  works,  change  of  names,  Yir- 
ginia  military  reservation,  untaxed  lands,  military  bounty  lands. 
Western  reserve,  unsurveyed  shore,  geobgical  queries,  glossary  of 
geological  terms. 

As  in  the  case  of  Pennsylvania,  the  very  extent  and  variety  of 
the  research,  almost  preclude  the  attempt  to  give  even  a  general 
notice  of  the  principal  facts,  and  if  we  seem  to  give  greater  prom- 
inence to  the  newer  states,  it  is  because  they  are  less  known,  and 
also  because  copous  details  concerning  the  geology  of  Pennsylva- 
nia and  GbiOy  have  be^i  already  given,  in  fcnrmer  volumes  of  this 
work;  of  the  coal  and  salines  of  Ohio,  by  Dr.  Hildreth,  and  of  the 


Digitized  by  VjOOQIC 


198  Miscellanies. 

coal  in  two  principal  districts  of  Pennsylvania,  by  the  Editor  of 
this  Journal,  and  the  Rev.  George  Jones.  Our  limits,  also,  warn 
us  to  be  brief,  and  we  may  expect  a  better  consummation  from 
the  gentlemen  themselves,  when  their  labor  is  accomfdished. 

We  have  also  another  reason  for  brevity  in  the  case  of  the  Ohio 
report ;  for  just  as  this  number  of  the  Journal  is  about  closing,  we 
have  received  an  analysis  and  review  of  that  report — too  long  and 
too  late  for  the  present  number,  but  which  will  appear  in  our  next. 

If  we  have  any  thing  to  add  to  the  review,  we  shall  not  there- 
fore anticipate  it  now.  In  concluding,  we  have  (mly  to  say,  that 
both  Pennsylvania  and  Ohio,  are  states  whose  territories  are  stored 
in  abundance  with  the  principal  substances  most  necessary  to 
man ;  coal  in  its  most  important  varieties,  salt,  limestone,  iron 
ore  and  many  other  things.  Ohio,  is  eminently  a  vast  region 
of  o]^anic  remains,  and  even  its  human  antiquities,  arrest  the  at* 
tention  of  the  geologist  as  well  as  of  the  antiquary.  Both  States 
are  in  the  course  of  survey  by  very  able  men,  but  we  are  extreme- 
ly sorry  to  see  that  Dr.  Hildreth,  who  worked  early  and  almost 
alone — ^who  worked  hard,  and  who  worked  well,  has  withdrawn 
fiom  the  survey,  and  we  are  still  more  sorry  to  observe  that  ill 
health  is  the  cause ;  for  his  country's  sake  and  his  own,  may  he 
socm  be  well  again ! 

Dr.  Locke,  by  reason  of  absence  in  Europe,  did  not  perform  the 
duty  assigned  to  him. 

By  a  letter  from  Columbus,  we  regret  to  learn,  that  the  survey 
k  just  suspended,  and  party  grounds  are  assigned  as  the  cause ! 
On  such  a  subject,  there  sbould  be  but  one  party.  The  noble 
State  of  Ohio,  must  and  will  vindicate  her  honor  and  her  interest 
by  resuming  and  finishing  this  great  work,  so  ably  begun  and  ctt^ 
ried  forward  with  so  much  q)irit  and  success ! 

3.  Fossil  Fishes, — It  is  very  generally  known  at  the  present  day,  that 
fossil  fishes  abound  in  the  sandstone  formation  of  the  Connecticut  river 
▼alley.  As  the  study  of  these  fossils,  in  connection  with  the  rocks  in 
which  they  are  imbedded,  has  become  a  science  of  daily  increasing  inter- 
est and  importance,  it  seems  desirable  that  every  one  should  contribute 
what  local  and  practical  information  he  may  possess,  in  aid  of  this  impor- 
tant object 

Prof  Hitchcock  has  particularly  described  localities  in  several  towns  of 
Massachusetts ;  but,  so  far  as  I  know,  he  has  only  occamonally  alluded  m 
gmieral  t^ms  to  the  occurrence  of  ichthyolites  at  Middl^wn,  Ct.    One 
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of  the  earlier  nimiben  of  this  Journal  cootaiiie  a  hrief  aeeount  of  some 
apeciipetw  proenred  at  Weatfield,  the  western  parish  of  Middletown,  fiom 
a  pit  ezcarated  some  years  ago,  with  the  delnsire  expectation  of  finding 
ooaL  Bat  the  notice  states  that  they  were  taken  op  many  feet  below  the 
surface,  and  in  such  a  sitoation  as  would  render  it  in^KMsiUe  to  c^Hain 
mofe,  nnkss  the  mining  operati<nis  should  be  resomed.  Fortanately  for 
science,  a  nraoh  more  favorable  locality  has  since  been  opened  in  the  ▼!• 
einity,  fitxn  which  the  fish  impressicMis  may  be  obtained  in  ahnost  any 
^oanttty,  with  bat  little  exertion.  Fossils  of  the  same  kind  are  also  pro» 
omed  in  Middlefield,  the  adjoining  parish,  at  a  locality  which  has  been 
known  for  several  yeara 

Having  in  the  past  year  visited  both  these  places  repeatedly,  I  sabmit 
the  following  remarks,  which  may  be  interesting  to  geologists. 

The  Westfield  locality  is  situated  aboot  three  quarters  of  a  mile  m  a 
north  direction  from  the  Congregaticmal  church,  in  the  bed  of  a  small 
stream,  which  becomes  nearly  dry  in  the  autumnal  months, — the  most  fk« 
voraUe  season  for  procuring  the  fossils.  The  operations  of  previoos  eK<» 
plorers  are  observable  for  several  rods  down  the  stream ;  but  the  peculiar 
flile  which  seems  to  aflford  specimens  the  best  defined,' in  the  greatest  aboa# 
dtaice,  and  with  the  least  labor,  is  just  west  of  a  large  spring,  in  the  chaih 
Bel  of  the  brook.  The  impressions  foand  here  are  usually  so  indistinel 
as  to  render  it  difficult  to  recognize  the  minute  characters  by  which  spe* 
des  are  osoally  distinguished.  In  a  paper  recently  read  before  the  Lyceom 
of  Natural  History  of  New  York,  Mr.  J.  H.  Redfidd  has  offered  names 
for  two  varieties,  common  to  this  place  and  Middlefield :  one  of  these  he 
calb  CaUipUrHB  graciUs,  and  the  other,  Paktmiscus  lotus.  Without 
doubt,  other  species,  if  not  genera,  wiU  hereafler  be  recognized.  A  sin^ 
gie  individual,  of  extraordinary  size,  which  it  seems  difficult  to  reihr  to 
either  of  the  above  genera,  was  obtained  here  last  seascm,  and  is  now  in 
pasBSssion  of  Mr.  Jennings,  a  yoong  gentleman  of  the  Wealeyan  Umvei^ 
sity.  The  rays  and  scales  are  not  sufficiently  well  defined  to  admit  of  a 
oorroct  and  precise  description.  The  foUowing  are  some  of  the  dimen^ 
sioDs,  as  found  by  accurate  measurement,  viz.  Breadth  of  caudal  fin,  3^ 
inches;  length  of  anal  fin,  3^ ;  length  of  dorsal  fin,  2^ ;  greatest  breadth 
of  body,  4  inches;  least  do.  Ij  inches.  The  bead  and  anterior  portion  of 
the  body  are  wanting,  the  specimen  being  broken  off  near  the  base  of  the 
dorsal  Probably  the  whole  length  was  not  less  than  16  inches.  The 
stone  in  which  the  fishes  occur,  is  a  hard  and  brittle  slate,  or  bituminous 
ehale,  interstratified  with  sandstone,  and  bearing  some  traces  of  vegetables 
converted  into  coal  A  few  indistinct  specimens  of  a  fossil,  bearing  a 
itroog  resemblance  to  the  ed,  have  recently  been  dkcovered ;  but  perhaps 
Hmj  will  he  referred  to  the  fiunily  of  flags.  Yisitcnrs  wOl  find  it  necessary 
to  obtain  permission  of  the  female  proprietor. 

The  Ichthyolites  of  Middlefield  are  found  on  land  of  Mr.  George  Miller, 
at  a  spot  locally  known  by  the  name  of ''  Saw-Mill  Holk>w,"  near  the  Dur- 
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htm  line,  tboat  fear  mias  8.  &  W.  firom  the  chy  of  MidAetown.  The 
KriU  of  dite  bearing  the  iai|HfeflBioii8,  have  a  thickness  of  six  or  eight 
inches,  and  are  situated  near  the  bottom  of  a  narrow  ravine,  excavated  by 
a  small  stream  which  fidb  over  the  ledges,  and  aibrda  a  beautiful  piece  of 
scenery.  Specimens  are  not  so  easily  procured  here  as  at  WestBeld,  but 
they  are  fiv  more  perfect,  both  in  vividness  of  color  and  distinctness  of 
impression.  The  most  delicate  parts  of  the  fins  and  scales  are  almost  in* 
variably  preserved  It  is  very  rarely  that  any  vestige  of  bones  is  met  witli 
in  that  part  of  the  body  covered  by  scales;  but  traces  of  them  about  the 
head  are  not  uncommon.  It  is  no  unusual  thing  to  find  impressions  per* 
feet  in  every  part,  with  the  exception  of  a  fin,  or  a  portion  of  the  taU,  or  a 
narrow  strip  along  one  side  of  the  body,  which  are  sometimes  seen  lying 
at  the  distance  of  two  or  three  inches,  and  sometimes  are  removed  by 
greater  intervals.  Not  unfrcquendy  the  fish  appears  to  have  been  entirely 
decomposed  previous  to  its  becoming  fixed  in  its  stony  bed,  so  that  the 
rays  and  scales  are  scattered  in  all  durections  over  a  space  of  one  or  two 
square  feet,  no  two  of  the  scales,  perhaps,  being  observed  in  connection. 
The  slate,  upon  which  the  impressions  «re  found,  is  very  strongly  impreg- 
nated with  bitumen,  and  occasionally  presents  thin  layers  of  cakareona 
spar.  It  occurs  in  every  variety  of  texture,  fipom  the  finest  clay  up  to  the 
coarsest  conglomerate;  though  no  ichthyolites  are  seen  except  <m  three  or 
feor  of  the  darkest  colored  and  most  delicate  layers.  Bdow  the  fish 
strata,  as  well  as  above,  the  slate,  well  characterized,  is  several  feet  in 
thickness;  after  which,  it  passes  gradually  into  sandstone. 

The  erroneous  opinion,  somewhat  extensively  circulated,  of  this  local- 
ity being  exhausted,  probably  arose  firom  the  difficulty  experienced  in  ex- 
cavating the  rock,  which,  owing  to  its  peculiar  position,  is  not  so  easily 
quarried  as  that  of  Westfield.  But  if  visitors  go  adequately  prepared,  and 
with  a  proper  guide,  and  commence  operations  on  a  scale  sufficienUy  ex- 
tensive, little  difficulty  will  be  experienced.  The  most  proper  course  to  be 
pursued  is,  to  pry  out  the  rocks  which  have  been  loosened  by  the  ice  of  the 
preceding  winter.  Blasting  will  be  of  no  use,  as  the  slates  are  thereby 
shattered  in  pieces,  and  they  do  not  separate  in  layers  till  after  the  firost 
has  acted  upon  them.  The  proprietor  of  this  locality  is  one  of  those  en- 
lightened and  enterprising  fiirmers,  whose  leisure  moments  have  been  de- 
voted to  reading,  study,  and  meditation  upon  scientific  subjects.  He  takes 
great  pleasure  in  assisting  strangers  who  may  visit  the  place,  and  is  ready 
at  all  times  to  communicate  any  desired  information. 

I  have  obtained  as  many  as  five  species  firom  Middlefield.  Whether 
they  have  as  yet  been  named,  with  the  exception  of  the  two  varieties  men- 
tioned above,  is  somewhat  uncertain,  owing  to  the  rarity  of  works  which 
treat  of  fossil  ichthyology.  If  they  have  not,  I  wait  foe  other  and  more 
experienced  collectors  to  describe  and  classify  them.  D.  L.  H. 

Central  VUbge,  Ct.,  March  15, 183d. 
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4.  PossU  Fishes  in  Virgima;  from  William  C.  Reoptkld.— Wattam 
KemUe,  Eeq.,  of  this  city,  has  kindly  placed  in  my  hands  a  fragment  of 
shale  containing  beantifnl  impressions  of  fishes,  of  which  portions  of 
twenty  tndiriduals  can  be  made  out  on  one  side  of  the  fragment,  the  size 
6f  wliieh  does  not  exceed  twelve  by  eight  inches.  It  was  brought  to  this 
city  by  Mr.  George  B.  Cook,  firom  the  Virginia  coal  region,  thirteen  miles 
west  of  Richmond,  and  was  obtained  a  few  days  since,  about  two  himdred 
feet  below  the  surface,  and  beneath  one  hundred  and  eighty  feet  of  rock, 
in  a  new  shaft  which  is  excavating  in  quest  of  coaL  All  the  impressioDs 
appear  to  belong  to  a  single  species,  are  four  or  five  inches  in  length,  and 
nmtfiy  resemble  the  Catapierus  gradHs  described  in  the  fourth  i^ume  of 
the  Annals  of  the  New  York  Lyceum  of  Natural  History. 

New  York,  April  6, 1838. 

5.  Anafysis  of  the  scales  of  the  fossil  Gavidl  of  Caen,  in  Normandy ; 
by  A.  Connell,  Esq.,  F.  R.  S.  £.,  &.C.,  in  the  Ed.  New  Phil.  Jour.  No.  46. 

Mr.  Conndl  found  the  constituents  of  the  Caen  scales  to  be  as  follows : 

Pho^ate  of  lime,  with  a  little  fluoride  of  calcium,  78.59 

Carbcmate  of  lime,        ....  12.53 

Sulphate  of  lune,          ....  1.96 

Phosphate  of  magnesia,             -           -           -  .11 

Chlorides  of  potassium  and  sodium,       -            -  .74 

Oxide  of  manganese,    -           -           •           -  .45 

Siliceous  matter,            ....  .37 

Water, 5.07 

99.83 

The  author,  firom  the  above  analysis,  concludes  that  these  scales  were 
originany  of  the  nature  of  bone,  and  in  all  probability  analogous  to  the 
osseous  scales  of  fishes;  and  hence  the  presence  or  absence  of  bone-earth 
in  such  fossil  relics  can  be  of  no  service  in  determining  whether  they  had 
belonged  to  saurian  animals  or  to  fishes,  as  he  at  one  time,  from  the  usua 
views  of  chemists  re^;)ecting  the  nature  of  recent  saurian  scales,  had 
thought  nught  have  been  the  case. 

6.  Interesting  Fossils  found  in  Louisiana, — ^The  folfowing  is  an  ex« 
tract  of  a  letter  to  the  Editor,  from  W.  M.  Carpenter,  A.  M.,  M.  D., 
dated  Jackson,  La.,  Feb.  6, 1838.  The  fossils  herein  described  were 
found  in  the  parish  of  West  Feliciana,  about  25  miles  fix)m  this  place,  on 
s  small  stream  which  is  called  Little  Bayou  Sara,  m  a  part  of  the  country 
wbsse  gec^ogy  is  diffisrent  firom  the  greater  part  of  Louisiana,  in  not  be- 
knging  to  the  d^ta  formation.  This  formation  runs  from  the  lower  part 
of  Alabama  across  the  lower  part  of  Misnssippi  westward,  untf!  it  strikes 
Lake  Ponchaitrain,  continues  around  the  eastern  shores  of  this  lake,  and 
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then  N.  E.,  amil  it  sUikes  Uie  MissisBippi  rirer  at  Baton  Roo^.  It  then 
Gontinaes  on  the  eastern  side  of  this  river  up  to  Vicksborg,  forming  the 
steep  bluffii  on  the  eastern  side ;  it  then  crosses  the  river,  and  extending 
across  the  country,  strikes  the  Red  river  at  Alexandria;  from  thence  it 
passes  down  southw^,  its  eastern  houndary  being  aknost  exactly  paralM 
with  Uie  Bayou  Boeuf,  lying  altogether  W.  Fig.  I. 

of  this  river,  and  continuing  on  to  the  sea, 
but  inclining  more  to  the  westward  after 
k  reaches  the  parish  of  Attakapas.  This 
is  the  formation  over  which  the  prairies  are 
found.  It  consists  first  of  clay,  composed 
of  aluminous  clay  and  sand  in  various  pro- 
portions, sometimes  almost  without  grit; 
next  of  a  layer  of  rolled  pebbles ;  then  a 
layer  of  sand ;  then  a  layer  of  aluminous 
day,  varied  red  and  white,  sometimes  in 
nodules  of  irregular  form ;  then  quicksand; 
and  then  a  similar  layer  of  variegated  alu- 
minous day.  The  fossils  generally  found 
are  not  in  situ^  but  are  confined  to  the  rolled 
pebbles,  which  contain  impressions  of  shells, 
encrinites,  and  ast^as ;  they  are  (no  doubt) 
quartz  replacements  of  lime. 

The  fossib  above  alluded  to  were  found  in  the  first  layer,  beneath  the 
vegetable  mould,  that  is,  in  the  sandy  day.  They  were — First :  a  masto- 
don's molar  tooth,  corresponding  exactly  with  that  figured  in  Cuvier's  O^^ 
semens  Fossiles,  third  editknn,  Yd.  I,  Plate  Ist  for  Mastodon,  Fig.  1.  This 
tooth  weighs  6^  pounds.  Second :  a  part  of  the  right  fower  jaw,  contain- 
ing two  teeth  of  the  mastodon,  but  evidently  a  very  young  animal,  as  they 
were  not  at  all  worn ;  the  whole  weighs  eight  pounds.  These  teeth  have 
only  three  ridges  transverse.  These  were  found  about  a  mile  apart 
Thirdly :  a  molar,  somewhat  similar  to  the  first,  but  much  larger,  and  the 
transverse  ridges  of  the  crown,  which  were  four,  are  worn  down  almost 
smooth ;  weighs  12  pounds.  Fourthly :  a  tooth  which  was  found  with  this 
last,  (about  two  miles  firom  the  two  first)  It  is  the  third  molar  of  the  up- 
per right  jaw  of  a  horse.  A  drawing  of  the  crown,  and  oblique  view  of 
two  sides,  is  given  at  Fig.  1 ;  the  outer  side  of  the  tooth  is  shown  at  Fig. 
2;  the  firont  side  at  Fig.  3. 

There  are  some  slight  deviations  fiom  the  common  forms  of  the  festoone 
of  the  enamel  upon  the  crown ;  but  differences  frequently  are  found  in  the 
forms  of  these  in  living  horses.  From  etod,  (Fig.  1.)  measures  an  inch 
and  a  quarter ;  from  d  to/,  (Figs.  1  and  3.)  it  measures  8^  inches,  though 
an  of  the  hollow  or  shelly  parts  of  the  roots  are  gone,  which  in  common 


Digitized  by  VjOOQIC 


Miicettanies. 


903 


hones  measure  |  of  an  inch.  This  would  make  the  origmal  length  of 
the  tooth  more  than  four  inches.  The  size  of  the  tooth  in  other  direc- 
tions was  aboQt  proportionaL  Now  as  these  measurements  go  far  over 
those  for  our  largest  horses,  tbej  would  seem  to  indicate  a  fossil  horse  larger 
than  those  of  the  present  epoch;  whereas  CuTier  says  that  all  the  bones 
of  horses  seen  by  him,  indicated  the  former  existence  of  smaU  horses. 
{OssemensFossiks,  3d  edition,  Vol.  II.  pp.  112, 113.)  This  fossil  is  ren- 
dered interesting,  as  the  remains  of  the  horse  are  but  seldom  found  fossil 
ID  America. 


The  enamel  of  all  these  teeth  is  in  a  good  state  of  presenration ;  the 
internal  or  bony  parts  hare  a  peculiar  ferruginous  color,  a  little  deeper 
than  that  of  the  sandy  clay  in  which  they  were  found ;  they  are  very  fin^ 
gile.  The  large  mastodon's  looth  and  that  of  the  horse  were  found  im- 
mediately together,  at  a  considerable  depth  (several  feet)  beneath  the 
original  surface. 

These  fossils  came  from  a  neighborhood  which  seems  to  abound  in  thoie 
of  the  mastodon.  A  molar  was  found  about  six  or  seven  miles  firom  the 
same  place,  several  years  since,  weighing  13  pounds.  It  was  sent  to  Eng- 
land by  the  person  who  obtained  it 

Those  lately  found  are  in  my  charge,  deposited  in  the  cabinet  of  the 
CoOege  of  Louisiana. 
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7,  Sknitic  GramUe,  near  CkrUHana,  Norway. — ^An  eminMit  English 
geologist,  who  has  recenUy  visited  this  famoas  granite,  states,  that  ''  it 
occupies  a  mountaineas  country,  and  has  (geologically  ooosideied)  the 
true  granite  character,  and  that  Von  Bucb  was  quite  right  in  affirming  that 
all  of  it  is  decidedly  newer  than  the  shales  and  limestones  containing  tril* 
obites  and  orthocer8e,^c. ;  that  it  sends  off  veins  into  thb  transition  kttm* 
ation,  and  hardens  and  alters  it  for  a  considerable  distance,  without  de« 
ranging  its  strike  or  dip ;  yet  this  same  granite,  so  decidedly  newer  than 
the  Siberian  strata  of  Norway,  passes  sometimes  into  gneiss,  and  in 
other  places  sends  veins  into  gneiss ;  yet  this  gneiss  is  much  older  than 
the  fossiliferous  transition  strata,  having  been  disturbed  in  its  stratification 
and  greatly  denuded  before  the  fossiliferous  beds  were  deposited  uncon- 
fonnably  upon  it.  I  never  had  an  opportunity  before,"  remarks  the 
observer,  *'  of  seeing  a  perfect  gradation  into  each  other  of  these  two  crys- 
talline rocks,  in  a  country  where  they  can  be  proved  to  be  so  extremely 
distinct  in  age.  How  often  may  other  masses  of  granite  be  newer  than 
we  suspect,  where  no  similar  evidence  is  at  hand  to  establish  their  chrono- 
logical relations  V*  It  can  no  longer  be  doubted  that  granite  has  been 
occasionally  thrown  up  in  all  geological  ages  not  more  recent  than  chalk, 
and  therefore  granite  may  be  not  only  the  most  ancient  rock,  but  also 
one  of  the  newest 

8.  New  hcaUty  of  TourmaKne, — ^Brown  tourmaline  was  found  by  us 
last  September  at  the  steatite  quarry  near  Orford,  N.  H.,  of  great  size  and 
perfection.  It  is  firmly  imbedded  in  the  steatite  of  certain  portions  of  the 
quarry,  to  the  great  annoyance  of  the  workmen ;  and  owing  to  its  brittle- 
ness,  it  is  somewhat  difficult  to  extricate  it  unbroken  firom  its  matrix. 
Some  of  the  crystalline  faces  are  curiously  modified. 

GENERAL  PHTSIC8  AND  CHEMISTRY. 

1.  NoHce  of  a  splendid  Aurora  of  1789— Ksommunicated  by  the  Rev. 
Prof  Henry  Ware,  D.  D.,  d&c.  of  the  University  of  Cambridge,  Biass. — 
Ob  the  evening  of  Saturday,  Nov.  14, 1789,  at  Hingham,  Mass.,  was 
exhibited  the  most  remarkable  Aurora  Borealis  that  I  ever  witnessed.  It 
first  attracted  my  notice  at  about  seven  o'clock  ;  and  fi-om  that  time  till 
eleven, — and  I  know  not  how  much  longer, — ^was  exhibited  a  constant 
sQccession  of  rapid  and  surprbing  changes  in  sha^,  color,  extent  and 


At  about  ten  o'ck>ck  a  large  portkm  of  the  northwestern  quarter  of  the 
hsmtsphere  was  covered  for  a  considerable  length  of  time,  with  a  dark 
uniform  Mood  color,— continually,  but  by  a  sk>w  and  graceful  motMNi,  w 
rying  in  its  shape  and  extent ;  at  the  same  time  that  the  exhibitUNn  of  ra- 
nous  hues  was  continued  in  the  north  and  east    At  about  half  past  ten. 
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there  bum  oat  in  the  soutfaeast,  at  the  eleratioD  I  aboiild  think  of  about 
45*^,  a  light  of  dazzling  spieadot,  which  rapidly  spread  itadf  around  in 
all  directions,  becoming  Iobs  distinct,  as  it  was  fiirther  difibsed.  At  first 
the  br^htness  was  too  intense  for  the  eye ;  and  after  it  had  lost  much  of 
iU  farilliam^  by  its  diffusion,  it  was  still  such  as  to  enable  me  to  read  the 
finest  print  by  its  light  with  great  ease.  It  continued  to  spread  around  in 
every  direction,  until  the  whole  hemisphere  was  covered,  and  a  beautifiil 
crown  was  formed  in  the  zenith,  exhibiting  all  the  colors  of  the  ram-bow. 
The  bursting  icnrth  of  the  brightness  in  the  southeast  was  instantaneous, 
and  of  about  the  apparent  size  of  the  moon.  It  was  as  if  the  Uue  coo- 
cave  had  been  pierced  through  by  a  cannon  ball,  and  torrents  of  liquid  nl- 
ver  at  a  white  heat  had  rushed  through  the  aperture,  rolling  along  in  waves 
on  the  inside  of  the  shell, — gradually  cooling  as  it  spread,  changing  iti 
color,  and  becoming  fixed. 

2.  Transmisgian  of  Qdhamc  Ught  thnmgh  metak  of  diferent  cfmduti'- 
tMg  powers ;  by  James  Thomas. — On  the  occasion  of  trying  some  ezper* 
iments  with  the  galvanic  battery,  previous  to  an  exhibition  of  them  before 
the  Mechanics'  Institute,  I  wished  to  repeat  Mr.  Children's  experiments, 
relative  to  the  transmission  of  the  electric  current  through  wires  of  difler> 
ent  conducting  powers ;  for  this  purpose  I  formed  a  chain  of  silver  and 
platinum  wire  in  alternate  links,  and  also  one  composed  of  copper  and 
platkuun,  foUowmg  the  directicms  given  by  Mr.  Brando.* 

"  Select  some  fine  silver  and  platinum  wire  and  cut  it  into  lengths  of 
about  two  inches;  then  form  a  continuous  wire  by  joining  these  lengths 
endways  in  alternate  (Krder,  and  su^nd  it  in  the  §xm  of  a  fisstoon,  be* 
tween  two  thick  c<^>per  wires,  forming  the  pdes  of  the  battery,  having 
previously  temporarily  united  these  poles  by  a  thick  copper  wire ;  on  re- 
moving lAke  latter,  the  electricity  traverses  the  compound  wire,  and  occa- 
sions the  ignition  of  the  platinum  portions  of  it,  the  silver  being  unaf- 
fected. The  object  of  uniting  the  poles  by  a  thick  copper  wire,  whilst 
the  compound  wire  is  being  attached,  is  to  prevent  the  sudden  fiision  of 
the  latter  at  the  point  of  contact,  which  often  happens  when  this  precaution 
IS  not  taken." 

"  Platinum  and  gold  being  thus  connected  and  introduced  into  the  elec- 
tric circut,  the  platinum  was  instantly  made  red  hot,  whilst  the  gold  re- 
mained unaffected.  With  a  similar  arrangement  of  gold  and  silver  wires 
the  gold  was  ignited ;  the  silver  not  With  alternations  of  platinum  and 
silvtf  all  the  platinum  wires  were  ignited,  but  none  of  the  silver." 

On  trying  the  experiment  with  a  chain  of  this  description,  the  battery 
when  in  action  was  incapable  of  producing  ignition,  to  any  extent,  in  the 


*  Manaal,  fourth  edition,  page  271. 
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pkdiiQm  portioiifl  of  Uie  wire,  and  I  had  greatly  to  redace  its  length  be* 
lore  the  ezperimeDt  would  succeed.  Indeed  so  little  satisfactory  did  the 
experiment  appear  to  be,  that  J  was  going  to  substitute  in  its  place,  that  of 
shewing  the  ignition  of  a  plain  piece  of  platinum  wire ;  when  recollecting 
that  whenever  the  poles  of  a  battery  in  action  come  in  contact,  or  the 
contact  is  broken,  a  spark  is  given  out;  I  thought  that  if  the  con- 
tacts of  the  alternate  links  could  be  broken,  or  even  a  little  disturbed,  they 
would  shew  the  electric  spark  at  the  points  of  contact 

To  try  if  this  was  correct,  I  rejoined  the  links  of  the  chain  of  platinum 
and  silver  wire,  making  it  about  one  and  a  half  or  two  feet  long.  Each 
end  was  silver  wire,  to  attach  it  to  the  poles  of  the  battery.  The 
battery  being  in  action,  and  its  poles  connected  by  a  copper  wire ;  the 
i^ain  was  suspended  fixMn  the  poles  in  a  festoon.  The  copper  wire  be- 
ing removed,  on  giving  the  festoon  a  short  irregular  motion,  by  striking 
it  on  the  under  or  convex  side,  with  a  splint  of  wood,  a  succession  of 
qparks  was  produced,  of  a  brilliant  and  imposing  appearance^  Thb  will 
continue,  the  battery  being  in  action,  as  long  as  the  proper  motion  is  giv- 
en to  the  chain.  Thb  motion  can  be  so  managed,  as  to  give  out  quirks 
in  a  sk>w  or  a  rapid  manner. 

This  experiment  was  repeated  in  the  evening  before  the  members  of  the 
Institute ;  and  the  lights  being  neariy  extinguished,  it  shewed  the  expert* 
ment  to  better  advantage  than  by  day  light  The  battery  that  was  used 
is  the  one  belonging  to  the  Institute,  of  about  206  double  plates ;  I  believe 
yott  have  used  it,  on  one  occasion  or  more,  when  in  this  city. 

Will  you  be  kind  enough  to  repeat  this  experiment,  if  not  interfering 
with  your  arrangements. 


NaU» — It  IB  found  better  to  use  the  copper  wire  bent  as  in  the  above,  than 
to  twist  it  around  the  poles,  as  it  could  be  detached  without  trouble,  or 
danger  of  receiving  shocks. 

3.  On  a  new  pyrogenie  acid,  by  M.  S.  Baup. — ^M.  Baup  has  discov- 
ered that,  independently  of  a  spirituous  liquid  and  a  bituminous  oil,  pyn>- 
eitiic  acid  is  not  the  only  product  of  the  distillation  of  citric  acid,  but 
in  addition  a  second  acid  is  formed  which  hitherto  has  not  been  remark- 
ed. It  is  obtained  by  evaporating  the  liquid  resulting  ^m  the  dis- 
tillation of  citric  acid,  until  small  acicular  crystals  are  observed;  when 
these  crystals  are  to  be  separated  preparatory  to  obtaining  the  new 
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acid,  which  is  easily  isolated  from  the  lirst  by  sacceasive  soltttions  and 
crystallizations,  on  account  of  their  very  different  sc^ubility.  M.  Banp 
names  this  acid  ciiricic,  reserving  cUrUne  for  the  pyrocitric  acid  of  Las- 
saigne. 

It  is  inodorons,  and  possesses  a  strongly  acid  taste.  Its  crystals  are 
rhomboidal  octahedrons,  and  its  primitive  form  the  right  rhomb(»dal 
prism.  At  10^  C.  it  is  soluble  in  17  parts  of  water;  at  W  m  13  parts. 
Its  sdubility  augments  with  the  temperature.  At  \5P  it  dissolves  in  four 
parts  of  alcohol  at  0.86;  it  is  also  soluble  in  ether.  A  heat  of  100°  or 
even  120°  C.  separates  no  water  of  crystallization.  At  161°  C.  it  is  a 
c<^rle8s  liquid  which  crystaUizes  on  cooling.  In  the  crystalline  state  it 
may  be  represented  by  formula  C*  *  H*  O*.  When  itcombines  with  bases 
it  loses  one  atom  of  water  and  becomes  C^  *  H^  C.  This  acid  is  ther^ 
fore  isomeric  with  that  of  the  citribic  acid  of  Dumas. 

Citricic  acid  precipitates  the  acetates  and  subacetates  of  lead,  and  com- 
municates a  reddbh  tint  to  the  ferric  salts.  The  citricates  of  potash  and 
soda  are  very  deliquescent  In  the  neutral  citricates  as  well  as  citribates 
the  oxygen  of  the  base  equals  one  third  that  of  the  acid. — VlnsUini^ 
No.  167. 

A.  Omihe  non-existence  of  a  compound  of  Platinum  and  Hydrogen^  by  M. 
DdBansiNER. — ^According  to  Berzelius,  the  black  non-metallic  substance 
obtained  by  precipitating  a  compound  of  chlorid  of  platinum  and  iron, 
and  afterwards  reducing  by  means  of  hydrogen  gas,  is  a  compound  of 
hydrogen  and  platinum.  Davy  also  supposed  that  a  compound  of  these 
two  elements  was  formed  by  throwing  an  alloy  of  platinum  and  potasn- 
um  into  water,  by  which  the  potassium  was  separated  into  black  scales. 

Ddbereiner  has  studied  boUi  these  compounds  with  care,  and  finds  thai 
they  present  the  same  actbn  with  hydrogen,  (that  is,  they  become  red,) 
as  the  compounds  obtamed  in  the  moist  way  by  means  of  alcohd,  sugar, 
or  formic  acid.  Moreover,  they  oxidize  formic  and  oxalic  acids,  producing 
at  the  time  carlxmic  acid,  and  acetify  alcohol.  His  experiments  therefore 
demonstrate  that  all  these  properties  proceed  fit>m  oxygen  gas,  which  is 
mechanically  condensed  in  this  preparation  of  platinum,  on  account  of 
the  strong  affinity  of  powdered  platinum  for  oxygen. — Ann.  derPhys.  und 
Ch.  1835,  No.  10.— rinstitui,  No.  161. 

5.  JXxtk  satdUie  of  Saturn.— By  a  letter  bom  Sir  J.  Herschel,  firom  the 
Cape  of  Good  Hope,  dated  June  12, 1837,  to  a  gentleman  in  Lcmdon,  it 
appears  that  he  has  rediscovered  the  sixth  satellite  of  Saturn,  (the  second 
in  order  of  the  seven  from  the  planet.)  Since  his  father's  observation  no 
one  had  been  able  to  procure  any  decisive  evidence  of  its  existence,  fiu> 
ther  than  by  his  report  Sir  J.  H.  had  several  good  observations  of  it, 
and  has  traced  it  round  and  round  many  revdutions. — Editor's  eomt' 
pondenu. 
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Temperature  of  the  bot- 
tom of  the  Well  at  G  uil- 
bauU's  Botanic  Garden, 
thirty  one  feet  deep. 
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Mean  pressare  of  the  year,  corrected  and  reduced  to 

32^  Fahrenheit, 29.920 

Mean  temperature  of  the  year,  being  the  mean  of 
the  maxima  and  minima  taken  by  register  ther- 
mometers, -------        40.43 

Maximum  height  of  the  barometer 

during  the  year,       -        30.550,  (24th  December,  9  P.  M.) 

Minimum,  -        -        29.000,  (14th  December,  9  A.  M.) 

Range  of  barometer,       -         1 .550 

Warmest  day,  (9th  July,)       90°  (mean  of  the  24  hours,  79.75.) 
Coldest  day,  (2d  February,)  -  19 

Range  of  thermometer,         109 

Number  of  days  of  westerly  winds,       -        -        -  189.24 

"              "         easterly  *      "          -     •  -        -  46.25 

"              «         north            "           -        -        -  65.85 

"             "         south             "...  55.66 

Number  of  days  observed,  -        -      357.00 

N.  B.  The  instruments  used  are  all  of  the  first  description.  The 
barometer,  a  standard  mouutaio,  by  Newman.  The  register  ther- 
mometers by  the  same,  and  compared  with  a  standard  by  Adie  b 
Son,  fidinburgh.  The  rain  gage  by  Newman,  after  the  one  used 
by  the  Royal  Society,  London.  Every  precaution  is  used  in  the 
placing  of  the  instruments,  which  a  residence  in  a  city  will  admit  of. 

7.  Oil  of  the  Tuiui  or  Candle  Nut  TVee.— From  Mr.  French  of  Hon- 
dula,  through  the  Rev.  John  Diell,  Seaman's  Chaplain,  we  received  in 
AoguBt  1835,  a  botde  of  the  <m1  named  above.  Mr.  French  at  that  time  had 
a  mill  and  press,  employed  several  native  bands,  and  manufactured  from 
one  hundred  to  one  hundred  and  fifty  barrels  annually.  Mr.  Diell  remarks 
that  "  it  is  found  when  dried  to  answer  an  excellent  purpose  Ibr  paint  oil, 
and  that  it  might  be  manufactured  to  any  extent,  as  the  trees  are  found  in 
abundance  upon  all  the  islands.  The  greatest  difficulty  appears  to  be  in 
drying  it  properly — for  if  it  is  not  boiled  very  carefiilly,  and  to  just  such 
a  point,  it  never  dries." 

We  are  not  informed  whether  varnish  has  been  mixed  with  it,  and 
whether  boiled  upon  litharge,  as  is  common  with  flax  seed  oil 

8.  AeroUtes, — An  account  has  been  received  fix>m  Brazil,  of  the  ap* 
pearance  of  a  meteor  of  extraordinary  brightness,  and  as  large  as  the  bal- 
loons used  by  aeronauts.    It  was  seen  for  more  than  sixty  leagues  in  the 
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province  of  Cettra,  and  over  the  village  6f  Macao,  at  the  entrance  of  the 
Rio  Assu ;  it  burst  with  a  noise  like  thunder,  and  an  immense  quantity 
of  stones  fell  fit>m  it,  in  a  line  extending  mote  than  ten  leagues.  The 
largest  portion-fell  at  the  entrance  of  the  river,  and  in  various  places  they 
pierced  through -several  dwelHngs,  and  buried  themselves  several  feet 
deep  in  the  sand.  No  human  hfe  was  lost,  but  many  oxen  were  killed, 
and  o^rs  severely  hurt.  The  weight  of  those  taken  out  of  the  sand 
varied  from  one  to  eighty  pounds. — The  Athen<gum,  (London,)  Dec.  16, 
1837,  p.  dl5. 

9.  New  Magneticfd  discoveries, — ^We  have  been  favored  with  an  op- 
portunity of  inspecting  some  proof  sheets  of  a  work  by  Dr.  Henry  Hall 
Sherwood,  of  New  York,  which  will  shortly  be  published,  containing  dis- 
coveries in  magnetism  of  a  very  extraordinary  kind,  and  probably  of  great 
importance.  They  include  apparently  unexceptionable  demonstrations  of 
the  latitude,  longitude,  rate  of  motion,  and  periodical  revolution  of  the 
magnetic  poles,  or  "  vortices"  of  magnetism,  round  the  terrestrial  poles ; 
of  the  angles  of  the  magnetic  with  the  terrestrial  meridians  in  every  part 
of  the  earth,  at  any  given  time ;  together  with  a  universal  method  of  de- 
terminmg  latitude,  longitude,  and  vatiaiioo,  under  all  possible  circum- 
stances, by  the  dipping  needle  alone.  The  perfect  regularity  of  the  lines 
of  no  variation,  and  the  value  of  their  angles  with  the  terrestrial  axis  in 
every  parallel  of  latitude,  also  s^em  to  be  demonstrated  ;  and  this,  in  con- 
nection with  the  relative  position  of  the  nodes  of  the  magnetic  with  the 
terrestrial  equator,  which  is  fbund  with  the  utmost  facility  and  precision,* 
ibntas  the  basis  of  calculations  for  determining  the  past,  present,  and  fh- 
tare  variation  of  the  compass  needle,  at  any  given  place  on  the  globe. 
These  calculations  are  tested  by  numerous  observations  made  in  various 
countries,  and  tAe  agreement  is  most  strikingly  exact  in  all  the  examples 
adduced. 

One  of  the  mofit  interesting  facts  seemingly  established  in  this  work,  is 
that  the  m^etic  poles  revdve  in  the  latitude  of  the  arctic  and  ant-an> 
file  cit^s,  or  123^  28'  from  the  terrestrial  poles ;  and  this  coincidence  is 
ailCtibed  ;to  the  solar  origin  of  these  magnetic  vortices,  and  to  the  corrdla- 
tive  fiict  that  the  inclination  of  the  eal-th's  axis  to  the  plane  of  the  eclip* 
tic  is  2S°  528'.  In  short,  these  ^fiscbveries,  (here  only  partially  and  cur- 
sorily ihentfoned,)  sustained  as  they  are  by  extremely  simple  calculations, 
which  evidently  harmonize  with  all  the  recorded  and  original  bbserva- 
AdUB  to  Which  they  have  t>een  applied,  seem  to  warrant  the  expectation 
that  terrestrial  magnetism,  at  least,  will  soon  be  rescued  .from  its  present 
state  of  uncertainty  and  confusion,  and  elevated  to  a  distinguished  station 
among  the  exact  science^  We  await  the  publication  of  Dr.  Sherwood's 
work  with  an  unui^al  degree  of  interest — Communicated, 
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1.  This  Journal. — Notice  forwarded  to  the  Editor  from  a  disiani  city 
in  the  South. — Remark  :  Were  nol  this  Journal  pripcipally  the  productioo 
of  others,  it  might  appear  improper  for  the  editoi:  to  publish  the  following 
communication,  which  was  wholly  unlooked  fon  The  writer,  who  is  not 
a  New  England  man,  i§  a  gentleman  well  and  advantageously  known  ii^ 
the  literary  world,  and  of  a  profession  in  no  way  connected  with  the  di- 
rect cultivation  of  the  sciences  which  the  Journal  sustains. 

It  is  his  particular  request  that  the  notice  may  appear,  and  we  know 
not  that  we  are  precluded  by  considerations  of  delicacy.  The  writer  of 
the  notice  possesses  a  complete  copy  of  the  Journal  in  all  its  volumes. — > 
Editor.— ^prt7  3,  1838. 

To  the  Editor, — Dear  Sir, — Having  some  leisure,  in  the  evenings, 
during  the  past  year,  I  took  up  the  America  Journal  of  Science  for  read- 
ing, and  I  soon  found  it  such  an  interesting  and  valuable  companion  that 
I  read  it  through  in  course,  omitting  the  articles  on  mathematics,  and  oc- 
casionally on  some  other  branches.  Praise  would  be  out  of  place  here, 
as  I  am  addressing  this  note  through  the  Editor  himself;  but  I  can,  a^ 
least,  say  to  you  that  we  owe  you  a  debt  of  gratitude  for  having  persevered 
as  you  have  done  for  twenty  years,  with  this  valuable  publication.  But 
latitude  alone,  though  I  believe  it  is  widely  felt,  is  a  poor  recompense  for 
Buch  labors  as  these.  The  Journ^  of  Science  ought  to  be  extensively 
taken  throughout  our  country.  This  publication  is  as  large  as  most  of 
our  own  "quarterly  reviews,''  and  has  a  great  number  of  expensive 
plates,  and  not  a  little  difficult  composition,  a|id  yet  the  price  per  annprn 
18  only  a  dollar  more  than  other  quarterly  journals  of  popular  litera- 
tore.  When  bound,  it  makes  a  handsome  and  creditable  addition  to  any 
library  :  and  a  more  valuable  mass  of  matter  than  its  33  or  34  volumes 
contains,  I  have  never  met  with  in  the  same  number  of  pages.  A  great 
portion  of  it  is  readable,  or  may  easily  be  made  so,  in  a  family  circle,  and 
certainly  it  would  be  a  OAore  profitable  kind  of  reading  than  is  often  se- 
lected for  such  occasions.  To  sciepti^c  men,  or  to  one  who  like  myself  is 
only  a  lagging  inquirer  in  the  ways  of  science,  it  is  truly  useful  not  only 
as  condensing  a  valuable  portion  of  the  successful  scientific  labors  of  other 
.couiMries^  but- also  as  afibrding  a  clear  exhibition  of  much  that  is  doing 
in  our  own ;  and  to  our  adventurers  in  the  scrutiny  into  nature,  it  is 
a  liq>py  and  valuable  stimulus  as  well  as  guide  and  assistant 

What  a  change  has  occurred  in  our  country^  since  a  few  individuals, 
who  were  then  the  solitary  collectors  of  minerab,  could  find  no  one  even 
.to  give  their  q)6ciroen8  names.  Now  almost  every  princij^  town  (not 
to  mention  smaller  ones,)  has  its  l^yceum  with  a  good  cftbiqet :  privaie 
cabbets  are  to  be  mc^t  with  every  where ;  and  many  of  the  states  have  sent 
ibrth  their  public  geolo|^  to  expknre  their  territories  and  to  search  out  the 
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concealed  wealth,  that  richly  repays  them  for  the  expense.  We  hare  to 
thank  you  and  your  Journal  for  a  large  part  of  this  rapid  improTeroent : 
and  it  is  a  poor  compliment  for  the  intrinsic  merit  of  your  publication, 
for  the  public  spirit  which  you  have  shown  in  persevering  amid  many  dis- 
couragements, and  for  the  aid  and  stimulus  which  you  have  afforded  to 
seientiBc  research  in  our  tand,  and  what  I  havelo  suggest  is  this.  Near- 
ly all  the  colleges  in  our  country,  I  presume  already  take  the  Journal : 
every  one  ought  to  have  a  complete  set,  for  it  aflfords  us  a  good  exhibition 
of  many  of  the  most  important  facts  attending  the  advancement  of  sci- 
ence in  our  country,  and  independent  of  its  present  utility,  its  value  in 
years  to  come  wUl  be  very  great  from  this  consideration  alone.  City  and 
town  lyceums  ought  also  to  possess  the  Journal  of  Science.  They  can  well 
afford  the  expense  and  they  will  hardly  find  snch  a  condensed  mass  of  valu- 
able matter  any  where  else.  We  should  encourage  it  as  a  book  for  reading 
in  our  families :  the  mind  will  be  informed  and  the  taste  improved.  Much 
of  it  would  be  intelligible,  at  the  out9et ;  and  by  conversation  and  a  lit<* 
tie  study  we  could  easily  make  more  of  it  so,  even  to  families.  If  it  is  too 
expensive  for  individual  subscription,  two  or  three  gentlemen  might  easily 
unite,  and  in  this  way  a  number  Osgood  subscribers  might  be  procured  in 
every  town.  Lastly  and  especially,  let  those  who  take  it,  be  punctual  in 
paying  for  it 

A  more  valuable  publication,  I  am  satisfied,  cannot  be  found  in  the 
whole  range  of  periodicals  in  our  land.    With  sincere  respect, 

Your  friend  and  servant,        H.  L.  P. 

2.  Prof.  Agassiz*  Great  Work  on  FossU  Fishes/^-^We  are  happy  to 
learn,  by  a  letter  dated  Nov.  12, 1837,  from  this  distinguished  and  indefati- 
gable naturalist,  that  he  had  then  very  recently  published  the  9th  and  9th 
livraisons  of  his  magnificent  work.  We  are  thus  assured  that  it  is  going 
forward  towards,  we  trust,  a  happy  completion,  and  that  the  mnk>r  of  its 
discontinuance  was  unfounded.  Prof  Agassiz  speaks  in  terms  of  warm 
commendation  of  the  labors  of  Mr.  Redfield,  Jr.,  on  the  fossfl  fishes  of 
Durham,  Ct.,  &.C.,  as  they  appear  in  a  memon*  presented  last  winter  to 
the  Lyceum  of  Natural  History  of  New  York,  with  drawings.  M.  Agas- 
siz remarks,  that  these  fossil  fishes  are  described  and  determined  by  Mr. 
Redfield  **  with  rare  talent,  and  that  it  is  much  to  be  desired  for  the  in- 
terest of  science,  that  this  expert  (habile)  naturalist  should  continue  his 
researches,  which  appear  to  be  destined  to  throw,  at  a  fixture  day,  great 
light  upon  the  geological  relations  of  America  and  Europe." 

3.  Prof.Agassix  on  the  Eekinodermaia.'^We  are  informed  by  Prof. 
Agassiz,  that  he  is  now  occupied  upon  a  detailed  description  of  the  Ecbi- 
Dodermata,  the  prodrome  of  this  work  having  appeared  some  years  ago.  • 

*  See  this  No.,  page  46,  under  the  doings  of  the  British  Association. 
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In  the  proaeeution  of  thb  ivork,  he  is  ezeeednigly  desiroiM  to  obtik 
epecimeiis  of  any  remarkable  species  not  hitherto  described,  of  these  ani- 
mahi,  either  dead  or  living ;  that  is,  either  existing  or  fosnL 

We  beg  leave,  therefore,  in  behalf  of  this  eminent  and  very  bmt^ 
torious  naturalist,  and  of  the  common  cause,  to  call  the  attention  of  men 
of  science  and  of  oc^eetors  to  this  subject,  and  with  it  to  that  of  ibssfl 
fishes,  that  H.  Agassiz  may  be  enabl^  to  include  within  his  works  as 
many  American  species  as  possible.  Our  fossfl  fishes,  (or  good  drawings 
of  them,)  oar  corals,  echini,  alcyonia,  crinoidea,  d^c,  will  be  accept- 
able, and  reference  may  be  had  to  a  firiend  of  Prof.  Agassiz  now  resident 
in  New  York,  M.  August  Mayor,  care  of  Meyrat  Nagath,  in  the  same 
city,  who  will  transmit  q)ecimens  to  Neufehatel,  Switzerland,  the  resi- 
dence of  the  author. 

It  is  exceedingly  to  be  desired  that  the  small  list  of  American  sobecri- 
bers  to  Prof.  Agassiz'  great  work  on  fossil  fishes  should  be  augmented. 
"While  we  have  had  the  pleasure  of  forvrarding  a  few  names  of  individuals 
or  institutions,  we  should  be  much  gratified  to  be  instrumental  in  aug- 
menting the  number,  and  now  again  call  upon  opulent  individuals,  and 
upon  all  institutions  for  the  promotion  of  science  and  good  learning,  to  aid 
in  sustaining  this  undertaking.  A  notice  of  the  work  and  of  the  terms 
may  be  found  in  Vol.  xxmi,  p.  193,  and  a  fiill  analysb  of  the  first  focor 
livraisons,  by  Prof.  Jameson,  in  Vol.  xxx,  p.  33. 

4  SiatisHcal  TnAles,  exhibiting  the  condition  and  pto^hictB  of  certain 
branches  of  indus^  in  Massachusetts,  for  the  year  ending  April  1, 1887.; 
i)repared  fi^xn  the  returns  of  the  Assessors,  by  John  P.  Bioblow,  Secre- 
tary of  die  Cranmonwealth :  Boston,  1838,  pp.  209. 

Statistics  have  as  yet  occupied  but  a  small  part  of  the  attention  of  the 
kgidalures  of  our  several  states,  and  it  is  certain  that  nothing  but  legida- 
thre  enactmrat  can  ever  give  ns  a  fiiU  view  of  the  varied  statistics  of  so 
vast  a  country  as  this.  Mr.  Worcester,  in  the  preface  to  the  American 
Almanac  kut.  1838,  jremarks  justly :  "The  statistics  of  Uie  whole  coun- 
try can  never  be  cdkcted  by  one  individual,  nor  by  a  society  formed  for 
the  purpose.  If  the  work  is  ever  accompliriied  in  a  suitaUe  manner,  it 
must  be  done  under  the  direction  ofthe  government  of  the  United  Stales. 
And  if  the  natkmal  government  should  connect  this  object  with  the  taking 
of  the  next  census,  the  design  would  certamly  commend  itsdf  to  every 
man  of  enlightened  views,  and  it  would  redound  to  the  lasting  honour  of 
the  admmistration  that  should  first  introdnce  the  system." 

The  beautiftiHy  printed  and  correct  taUes  under  consideration,  sent  to 
ns  by  the  kindness  of  the  Secretary  of  the  State,  present  accurate  returns 
firom  about  seventy  distmct  branches  of  indusb-y  practiced  in  the  Common- 
wealth of  Massachusetts,  from  which  it  appears,  that  the  value  of  her  va- 
rious manUfectnres  for  the  year  endmg  April  1, 1887,  was  $91,765)315; 
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ifae  namWr  et  haiMb  emplo^ed^  117.363;  a^d  tto  e«pitol  myasted, 
#54,861,e4a  The  populatiott  of  the  State  i«  701^1.  Thiv  k  «9eiii9 
that  more  than  a  fleventb  oT  the  whole  popQlaticA  fpre  engag^  m  a^m^ 
Vranch  of  manofaoliiree ;  thftt  the  auual  vahte  of  the  indqetry  of  each 
laborer  is  more  than  aerea  handled  dollars;  and  dMl  their  united  l^bor 
I»oduoea  a  yearly  luln  nearly  double  the  capital  invested. 

6.  Crania  AnuricwM  »*  Or  a  eomparative  view  of  the  skulls  of  various 
Aboriginal  nations  of  North  and  South  America;  to  which  is  prefixed  an 
EsMy  on  the  varieties  of  the  human  ^>eoies^  and  on  the  American  race 
in  particular :  illustrated  by  sixQr  plates,  and  a  colored  map.  By  SAMVfU* 
Gkobgb  Morton,  M.D.   PhilA.,feff  the  author,  by  J.  Fuller.  1838.  Folio, 

An  announcement  of  the  proposed  publication  of  this  great  work,  wa^ 
contained  in  the  32d  volume  of  this  Journal,  (page  207,)  altlK>ugh  we 
did  not  then  expect  that  any  part  of  it  would  be  laid  before  the  public  so 
aoQB.  The  part  now  on  our  iable  comprises  the  prospectus  and  eighteen 
.beautifii]  plates.  The  American  press  has  rarely  issued  a  book  in  so  libe- 
ral a  9tyh,  The  figures  of  the  ^ulb  are  drawn  on  stone,  with  much 
fidelity  and  elegance,  and  of  the  natural  size,  one  head  only  being  placed 
on  each  plate,  instead  of  two,  as  at  first  proposed.  We  are  told  in  the 
juroepectus,  that  the  mtroductory  essay  will  embrace  a  brief  iUuatr^tivp 
view  of  the  human  species ;  the  strictly  American  portion  of  the  work 
wDl  contain  lithographic  illustrations  of  more  than  forty  Indian  nations, 
with  a  partMsiariy  extended  aeries  fiom  North  America.  The  eytri^Kdi- 
nary  dist6rtiens  of  the  crania  of  some  of  the  tribes  wiU  be  il|qstraled»  and 
-Iboee  fiocn  the  mounds  and  eagres  of  ov  Wiesiem  jterritory  will  form  a  sep- 
arate division  of  the  work.  T>a  aitbor's  materials  for  the  sncceesfiil  ooBi- 
pletion  of  his  great  nndertaUng,  are  more  unple,  probably,  than  those  of 
any  other  individual ;  imd  as  be  has  no  favorite  hypetbesia  to  support,  w^ 
may  eq)ect  a  cendid  exposition  of  ilicts,  and  a  etxkt  adhensA^e  to  theay* 
Many  interesting  developments  respecting  the  nati^al  history  of  man,will 
Hioubtless  arise  finem  these  iovesiigatioiis.  The  work  is  in  sui^h  «  state  of 
ibrwardness,  that  it  is  proposed  to  idMiver  it  to  subscribers  by  the  first  of 
Odober,  1838.  We  trust  that  the  author  n^y  reoeiye  suffi<>ient  encour- 
agement, especially  m  he  has,  single-handed,  sbould^ed  the  expense  j^f 
thisgreat  undertaking.  The  work  is  to  be  obtained  fi-om  the  publisher  )iy 
oubscription, — the  price,  4fl0. 

6.  Annah  qf  ikt  Lyceum  rf  Natural  History  ^  Ntw  Kwft.— The 
icst  four  numbers  of  the  fourth  volume,  under  the  same  covers,  of  the  An- 
•als  of  this  Society,  hove  recently  appeared.  The  article  by  Mr.  J.  H. 
Red&eld,  on  the  fossil  fishes  of  Connecticttt,  has  ahready  excited  much  a^ 
tention  among  those  interested  in  that  subiject,  as  nu^  be  seen  by  a  refer- 
ence to  the  renariLs  of  Prgfensor  AgassiZi  pontained  in  thi?  number.    TIvb 
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other  articles  are  a  new  toineralogicd  WN&e&elfttive  by  J.  D.  Daaa.  On 
the  stracliire  and  Affinities  of  CeratophyUacecB,  by  Asa  Gray.  Noticaef 
^he  appearance  of  the  Pine  Grosbeak  m  the  vicinity  of  New  York,  by  J. 
F.  Ward.  Descriptions  of  five  species  of  Vespertilio,  by  Wm.  Coo^ier. 
On  two  species  of  Mdossos  inhabiting  the  United  States^  by  the  same. 
On  two  species  of  Ameriean  Piecotus,  ideni.  Discof ery  of  Yaaqoelkiite 
in  the  Unked  States,  by  John  Terrey.  Accoant  of  several  new  Genera 
and  species  of  North  American  |4ams,  by  the  same.  Observatioos  on 
the  Genns  Sarracenia,  inclading  a  new  species^  l^  H.  B.  Croom.  lie* 
Uotthacearan  Am.  fieptentriomfis  Revi8k>|  Aoct  Asa  Gray. 

It  is  doe  to  the  Lyoenm  to  give  cufwdation  to  the  ft)Howing  aetioe. 

**  The  object  of  the  Lyoeom,  in  publishing  its  Annals,  is  to  reeofd 
new  and  valuable  facts  in  Nataral  History ;  and  to  adranoe  the  paUio 
good  by  the  diffusibn  of  ^uelid  kHoWlec^.  The  iroportanee  of  ibis  sci- 
ence is,  at  present,  every  where  adtnowlet^ied ;  and  the  attention  be* 
stowed  on  it,  in  Odr  own  country,  has  already  been  amfdy  repaid.  A 
9reat  variety  of  new,  nsefhl,  and  elegant  pteduotions  have  been  discov- 
ered; and  importaDt  Acts  eomieoted  with  die  agricultural,  commeroialy 
and  manu&cturing  interests,  have  been  elucidated.  In  our  attempis  to 
bring  to  light  die  hidden  riehes  of  onr  country,  we  solicit  the  assistance 
of  the  public.  We  ai^  no  eraolunent,  we  expect  no  gam.  We  dierisk 
the  hope  that  our  exerttons  will  be  encouraged;  that  we  eiiall  be  enabled 
to  proceed  in  the  course  which  we  have  now  c(»nnienced. 
.  In  conibnnity  with  the  usages  of  similar  institotions,  we  shall  not  held 
ourselves  responsible  for  the  facts  or  opinions -of  those  who  favor  us  with 
their  communications.  The  pnx^  of  the  one,  and  the  defence  of  the 
other,  will  rest  with  the  authors,  whose  proper  signatures  will  in  all  cases 
be  prefixed. 

The  Annals  consist  at  present  of  three  Yolumesy  and  four  Nos.  of  Yd.- 
lY.  The  Publication  having  been  suspended  for  some  time,  will  now  be 
re«imed 

A  number  connsts  of  32  pages,  exclusive  of  plates.  Price  25  cents 
per  number. 

Yol.  I.  price  $4  00.  Yol.  II.  price  $3  60.  Yd.  III.  price  $3  50. 
Yol.  lY.  four  Nos.  published,  price  $1  00.— Tlra  work  thus  far  is  illus- 
trated by  48  plates. 

AH  communications  to  be  addressed  to  the  committee  of  publications 
of  the  Annals  of  the  Lyceum  of  Natural  History  in  the  city  of  New  York, 
No.  563  Broadway. 

The  Annals  are  published  by  the  Lyceum,  and  can  only  be  obtained 
of  them,  for  cash.    . 

Persons  at  a  distance  wishing  to  subscribe  for  the  future  Nos.  will 
please  make  arrangements  with  some  person  in  the  city  to  receive,  for- 
ward, and  pay  for  them.  Odd  numbers  to  complete  sets  may  also  be  ob- 
tained in  the  same  way.'' 
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7.  DeecripHon  cf  nevy  species  of  MxMusca  and  SkellSf  with  re- 
marks  on  several  Polypi,  ^Cf  found  in  Massachusetts  Bay  ;  by  Jo* 
AiPH  P,  CouTHOUT.  From  the  Journal  of  the  Boston  Soc  Nat. 
Hist.  Vol.  IL 

We  are  pleated  to  tee  00  mach  critical  knowledge  and  laborious  re* 
seardi  brought  to  bear  on  the  shells  attd  polyps  of  our  coast,  as  is 
evinced  in  the  article  before  us.  Its  zealous  author  has  discovered 
nearly  all  the  shells  herein  described^  in  the  entrails  of  the  sea  fish, 
brought  to  the.  Boston  market. 

The  following  are  the  short  specific  descriptions  of  the  new  species; 
we  hare  not  space  to  copy  the  remarks  or  figures  which  accompany 
them.  Massachusetts  Bay  ia  the  locality  of  the  specier,  when  not 
otherwise  stated. 

TuBiTLirsRA  sTSLLirsRA.  T.  tubuHs  brefibns,  simplicibos,  aggre- 
gatis,  carnosis,  stdHs  parvulis  purpureis  coronatis.  Hah.  Bsston  ha/r^ 
hor ;  grows  about  the  bottom  of  the  piles  at  Craigie's  bridge. 

HoLOTHURiA  CHRTSACANTHOPHORA.  H.  tcntaculis — !  corporo 
molli,  cylindrico,  cinereo-lutescente,  spinis  aureis,  exilibus,  frequenti- 
bus  instructo. 

Tellina  sordida.  Testit  ovali,  compress^,  a1bid4,  epidermide 
corneit  tectd, ;  dentibus  cardinalibus  valvlL  dextr&  duobust  altero  sim- 
plici,  altero  bifido,  sinistrli  pleruroque  obsoletis ;  lateralibus  posticis 
remotis ;  intus  alblu    Hab.  Boston  Bay. 

Galium  pubbscbns.  Testa  mediocri,  obliqud  rotundatit,  sub- 
aequilaterali,  cinerescente ;  costellis  36,  ciliatis ;  umbonibus  tumidis ; 
natibus  approximatis ;  margine  crenato ;  intus  albo-lutescente. 

NvcuLA  MYALI8.  Testft  ovata,  sub-equilaterali,  laeri,  concentric^ 
zonat^ ;  latere  postico  longiore  et  latiore,  rotundato,  antico  sub-ros- 
trato;  natibus  approximatis;  dentibus  rectis;  epidermide  olivaceo* 
nigricante. 

N.  Tenuisculata.  T.  elongate,  insequilaterali ;  latere  antico  lon- 
giore attenuato,  rostrato,  postico  rotundato ;  umbonibus  prominulis, 
concentric^  confertimque  stria tis,  tenuissimeque  sulcatb;  colore  vi- 
rescente. 

Terebratitla  septentrionalis.  T.  oboTata,  tenui,  albidft,  valv^ 
majore  apud  apicem  coarctat^  radiatim  creberrimd  striata,  nate  emar- 
ginat^  foramine  magno  semi-el^iptico,  margine  non  inflexo,  denticu- 
lato. 

EoLis  B08TONIEN8IS.  Corpore  oblongo,  capita  brevi,  tentaculis 
quatuor,  branchiis  cirriformibus,  purpureis,  apicibus  albis,  utrinque 
iJBtsciculis  quinis ;  pede  amplo,  postic^  per-acuto ;  tentacularum  cau- 
daeque  extremitatibus  cyaneo  tinctis.  Hab.  Tide  water  of  Charles 
River,  Mass. 
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-  E0LI8  (CavoHna,  Brag*)  salvonacba.  Corpore  oblongo,  capite 
lato,  tentaculis  quataor,  branchiis  Dumeroisis^  salmonaceis,  lineis  longi- 
tydiualibus  dorso.  dispositis,  pede  amplo,  supra  lacinulatu,  posticd 
acuto.     Uab.  Tide  water  of  Charles  River,  Mass. 

EoLis  (Tergipea,  Guv*)  gymnota.  Ck>rpore  elongato,  albido,  capite 
breyi,  orbiculato-depresso,  tentaculis  quatQor,  branchiis  fulvo-ruies- 
ceotibus ;  utrinque  fasciculis  septem,  medio  dorsi  nude.  Hab.  Tide 
water  of  Charles  River,  Mass. 

Tritonia  Reynolbsii.  Corpore  elongato,  postice  attennato,  pa- 
pilloso  seu  verracoso  rubro-fuscescente,  maculis  albidis  notato  ;  lenta- 
ealis  daabua  serratis,  Tagiaulis  lacinulatis  relraclilibus ;  branchiis  ar* 
boreis,  utrinque  quinis,  postiod  gradadm  minnentibus;  ore  corrugato, 
brancbiis  vel  rainulis  branchiiformibus  senis  instruclo,  papillisque 
nunierosis  circumdato.    Uab.   JHde  waters  of  Charles  River,  Mass. 

Chiton  fvlminatus.  Test&  oblongo-ovaK,  antice  sub-attenuate 
plerumque  rufo-flarescente  aut  Firescente,  lineis  albis  angulatis  et 
flammulatis  pict&;  ?alvis  sub-carinatis,  minutissime  granulatis,  margi- 
nibos  posterioribus  albo  punctatis,  areis  lateralibus  indistinctis ;  mar- 
gine  pubesceote,  rufescente,  albo  maculato. 

*  C.  saorinatus.  Test^  parvul&;  elongato-oyali,  nigricante ;  valvis 
snb-earinatis,  tenuissime  et  concentricd  striatis,  minutissime  sagrina* 
tis ;  areis  lateralibus  indistinctis ;  valvis  terminalibus  semilunatis ; 
margine  granulato. 

C.  Emersonii.  Test&  ovali,  anticd  paulum  compress^  albid^ 
membranii  squalidli  pubescente  tectft,  valvis  pos^c6  arcuatis,  lateribus 
rotundatis,  areis  centralibus  cordiformibus  et  granulatis,  valv&  antie^ 
divarieatim  lineat^,  postic&  emarginat^  et  vaidd  arcuatd,;  valvis  inter* 
mediis,  linell  bicarinatft  ab  apice  ad  latus  posticum  obliqud  decurrente ; 
margine  fascicoliff  crinitis  ordinibus  binis  dispositis. 

Patella  Candida.  Test&  parvul^  ovali,  sub-diaphanli,  candidly 
concentric^  striata  costis  scabris,  exiguis,  radiantibus ;  intus  nitidis. 

Bulla  Triticka.  Test&  parvu]&,  cylindricft,  albid^  nitida,  epi- 
dermide  ferruginea  tect&;  8pir&  depressiusculft  imperforatli ;  colu- 
nielli  basi  sinuos^  leviter  reflex^  alb&. 

-  Natica  consolidata.  TestA  subglobosa,  laeyi,  rufescente,  inter- 
dum  albido ;  spir&  brevissim& ;  umbilico  parvo,  consolidato  ;  aperturft 
ovate  operculo  calcareo  laevi ;  epidermide  fusco-virescente. 

OxiNOB  ?  GLABRA.  Test&  ovsli,  parv^  ventricosft,  sub-iimbilicat4 
albe  fragili,  spir^  brevi,  kterali,  labro  integro,  columellli  arcnatft, 
apertur&  valde  effuse 

'  Jaminia  bxioua.  Test&  parvuie  conice  albido-pellucidft ;  an- 
fractibus  convexis ;  suturis  impressis;  apertnrlt  ovali;  basi  effusH; 
columella  reflex&t  uniplicat^ ;  epidermide  fuscescente. 
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ScALARiA  flVBULATA.  An.  Corpore  spiral!,  griseo,  albo-mtcii- 
lato ;  pede  brevi,  crasso,  oblongo  ;  tentacuHs  duahus ;  oculU  parvulis, 
Digria ;  ore  orbiculato,  corrugato ;  proboacide  du11&  ;  operculo  cor- 
neo. 

Sc.  t68t4  acnto-turriUt,  obacuro*albid^  interdiim  fuscescente,  im- 
perforaUi;  anfractibus  aub-convexia,  contiguis;  coatia  sub^equalibusy 
depreaaia,  aapemi  angulatia ;  aperturit  ovali ;  labro  Sasi  emarginatOy 
intua  albo. 

ScALARiA  NoTANOLiJB.  Tcstk  elongato-tnrnta,  aub-perforat^  al- 
hk,  maculia  fuaceacentibua  notat& ;  coatia  parvulia  inaequalibua,  intera- 
Utiia  teoniaaimd.atriatis,  anfractibua  convezis,  riz  contiguis;  apertiikr^ 
OT%Xk ;  labro  integro. 

Turbo  iNCARNATva.  TeaUi  aub-conidt,  rubra,  anfractibua  con- 
Tezia,  tranaveraim  creberrime  atriatia ;  basi  convex^  latd  profundi* 
que  perforata ;  labro  teoui,  Isvi,  intus  fulgido ;  operculo  corneo. 

Turbo  ciNSRsua.  Teat^  pyramidali,  tenui,  cinere^;  anfractibua 
con?exiu0cu]ia  coatellia  numeroaia  cinctis,  longitudinaliter  tenuiaaim^ 
atriatia;  baai  aubcon^exli  perforata;  labro  tenui,  crenulato;  intua 
margaritaceli ;  operculo  corneo. 

T.  oBacuRua.  Teat&  aubconic^  perforata  fuaco-rubente ;  anfracti- 
bua convexia,  aupernd  leriter  angulatia ;  baai  convexA,  aperturA  ro- 
tundA,  labro  tenuis  Isvi,  intda  irideacente ;  operculo  corneo. 

Ptrami8  striatulus.  Testn  parvA,  subulate,  albidA,  tranareraim 
tenuisiimd  atriatA  auturia  impreaaia,  apertura  oratft,  baai  leviter  effua4. 

TuRRiTBLLA  BRoaA*  ToatA  turritA,  fuaco-rufeacente,  apice  acuto ; 
anfractibua  aub-convexia,  tranarerad  aulcatia;  aperturA  orbiculatA, 
labro  tenui,  aub-crenulato ;  columella  leviter  caliosA,  epidermide  viri* 
di-cornei. 

Pleurotoma  bicarinata.  TestA  perpanrA,  fualformi,  turritA, 
fuaco-nigricante,  tranarersd  striatA  et  aulcatA ;  auturia  inipreasia ;  an- 
fractibua convexia,  medio  bicarinatia ;  aperturA  ellipticA ;  labro  crenu- 
lato, Cauda  brevi,  ainu  minimo. 

Cancellaria  BUcciNoiDEa.  TestA  ovato-conicii,  lacte4  apice 
acuto ;  anfractibua  convexia,  tranaverad  aulcatia,  longitudinaliter  atri- 
atia ;  labro  intua  candido,  denticulato ;  columellA  leviter  calloaA,  arcu- 
atA,  triplicata ;  epidermide  olivacei. 

Fuaua  harpulariu8.  TeatA  fuaiformi,  turriU,  fulvo-luteacente ; 
anfractibua  aupemd  pktnulatia,  coatia  obliquia  numerosis  inatructia, 
tranaverad  tenuiaaim^  atriatb ;  apertura  obovatA,  labro  l»vi,  caudi  per- 
brevi. 

Fusua  PLBUROTOHARiua.  TeatA  acutiaaimd  elongate,  fuacA ;  an- 
fractibua convexia,  plicia  longitudinalibua  inatructia ;  aperturA  ovat4y 
labro  intiU  l»vi ;  columelk  arcuatA,  caudA  breri. 
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Trichotropis  cosTBLLATVfl.  TctU  OTiUf  iarrito-«€tttA,  hmem' 
eente,  epiderniide  foliacei  lateo-albida  tecU ;  spii^  eanaliciilate ;  tn- 
fractibus  costis  6-rotuDdati8  iostructis;  apertitra  oraH«  lateacentd; 
labro  costia  indentato ;  columelU  arcaaU,  albeteente. 

The  Polyps  Tubularia  indivisa,  Ellis,  T.  coronata,  Mailer,  Opkiura 
laeertosa^  Lam.,  Actinia  plumosa^  Mul.  Actinia^  9enUi9^  LiniL,  kaiv€ 
also  been  observed  by  the  author  in  the  MassachMsetU  Bay^ 

8.  Third  American  EdiHan  of  BahwdPs  Geology,  from  the  fifth 
eoHl  last  of  the  author  in  London. — Professor  SUliman  is  particularly 
charged  by  Mr.  BakeweU,  with  the  care  of  a  third  American  edition  of 
his  Geology,  to  be  printed  from  the  fifth  of  the  author.  Mr.  Bakewell 
writes  to  Professor  Silliman,  under  date  of  February,  1838,  that  the  new 
edition  of  his  work  would  be  out,  in  England  early  in  March,  and  conse- 
quently it  may  be  daily  expected  in  this  country.  It  is  enlarged  by  about 
80  pages  of  new  matter,  has  from  15  to  20  new  cuts,  and  contains  a 
chapter  on  a  new  topic,  relating  to  coal,  hitherto  overlooked  by  all  geolo- 
^rists.  This  work  will  be  printed  with  all  conrenient  speed  by  B.  6l  W. 
Noyes,  booksellers  and  publishers  in  New  Haven,  and  successors  of  Her- 
rick  &,  Noyes,  and  of  Hezekiah  Howe.  The  edition  will  be  superin- 
tended by  Professor  Silliman,  and  by  Mr.  Robert  Bakewell,  Junior,  son 
of  (he  author.* 

9.  Olmsted s  Natural  Philosophy,  2  vols.  8vo. — A  new  and  improv-^ 
ed  editicm  of  this  work,  is  in  press,  and  will  shortly  be  ready  for  delivery. 

10.  Second  report  of  the  Geology  of  Maine. — Since  the  notices  of  the 
geological  reports  were  written,  this  has  come  to  hand,  but  too  late  ffar 
mention  in  our  present  number. 

INTILLIOBNCB. 

1.  Return  of  the  Bonite,  from  a  voyage  around  the  world, — ^We  are 
happy  to  see  it  announced  from  the  French  papers,  that  the  Bonite  sloop 
of  war,  which  left  Toulon  on  the  8th  of  Feb.,  1836,  has  arrived  at  Brest, 
after  an  absence  of  twenty-one  months.  The  crew  consisted  of  151 
men,  under  the  command  of  M.  Auguste  Vaillant,  Capitaine  de  Corvette. 

The  return  of  this  vessel  was  anxiously  looked  for  by  the  scientific 
world,  in  the  belief,  as  well  frx>m  the  character  of  the  scientific  corps,  as 
from  the  specific  instructKHis  of  M.  Arago,  and  others  of  the  Academy  of 
Sciences,  that  many  important  discoveries  would  be  made,  going  far  t«>- 
ward  the  elucidation  of  interesting  questions  in  magnetism,  meteorofogy^ 
and  other  branches  of  science.  For  a  knowledge  of  what  has  been  ac- 
complished we  must  await  the  published  account  of  the  voyage,  which 
the  French  government,  widi  their  former  liberality,  will  no  doubt  soon 

place  in  our  hands.     The  scientific  corps  were,  in  botany,  M.  Gaudichaud, 

-I 
*  For  a  notiee  of  this  gentloman  see  Vol.  XXJU»  No.  1,  of  this  Jownal. 


Digitized  by  VjOOQIC 


22a  Miscellanies. 

who  has  before  circmnnavigated  the  world  in  L'Uranie ;  in  zoologj,  M. 
Eydoux,  naval  surgeon  of  the  first  class,  who  sailed  round  the  world  in 
L' Favourite ;  in  geology,  M.  Chevalier  Enseigne  de  Vaisseau ;  in  astron- 
omy, M.  Chevalier  Fouchard  ;  in  hydrography  and  observations  on  terres-. 
trial  magnetism,  in  connection  with  the  other  officers  of  the  ship,  M.  Dar- 
ondeau.  M.  Lauvergne,  the  same  artist  who  has  twice  before  been  around 
the  world  in  the  Astrolabe  and  the  Favourite,  was  draftsman  to  the  ex- 
pedition. What  is  most  singular,  is  the  fact,  that  not  one  person  died 
out  of  the  whole  crew  and  numerous  passengers ;  nor  did  any  serious  ill- 
ness appear,  except  a  few  cases  of  scurvy,  towards  the  close  of  the  voy- 
age. This  extraordinary  exemption  is  to  be  attributed  to  the  watchful 
care  of  the  captain,  in  airing  the  vessel,  and  enforcing  exact  cleanliness 
among  his  men,  and  mak'mg  them  suit  their  dress  to  the  climate  they  were 
in,  and  to  the  diurnal  variations  of  the  temperature.  No  accident  occur- 
red to  the  vessel  herself. 

OBITUARY. THE    HON.    NATHANIEL   BOWDITCH. 

The  death  of  this  excellent  and  illustrious  man  has  left  a  void  in  the  American 
scientific  world,  which  it  will  be  very  difficult  to  fill. 

His  reputation  was  not  merely  American — it  was  European — it  belonged  to  his 
fellow-men  of  every  enlightened  and  christian  land.   . 

We  heard  of  his  extreme  and  hopeless  illness,  and  almost  immediately  after,  of 
bis  death,  with  acute  pain,  and  with  a  sense  of  hopeless  bereavement — hopeless, 
as  regards  the  prospect  of  looking  upon  his  like  again. 

The  following  able  obituary  from  the  pen  of  an  eminent  scholar,  and  one  inti- 
mately acquainted  with  Dr.  Bowditch  and  his  history,  appeared  in  the  Boston  Daily 
Advertiser  and  Patriot  of  March  17,  1838,  and  we,  without  hesitation,  adopt  it,  as 
better  and  fiiller  than  any  thing  which  our  more  limited  acquaintance  with  Dr. 
Bowditch  would  enable  us  to  prepare.  We  are  happy,  however,  to  learn  that  a 
more  ample  biography  will  be  written  hy  the  same  able  hand,  and  will  appear  ii^ 
the  Memoirs  of  the  American  Academy  of  Boston.  While  waiting  for  this  full 
portrait  of  one  of  the  most  distinguished  m^n  of  his  age,  we  will  venture  only  to 
add,  that  from  opportunities  which  we  were  so  fortunate  as  to  enjoy,  of  familiar, 
interviews  with  Dr.  Bowditch,  in  the  bosom  of  his  amiable  and  happy  family,  we 
were  not  less  delighted  with  the  warm  and  generous  expression  of  his  private  affec- 
tions, and  the  frank  assuring  impress  of  his  manly  manners,  than  we  had  been, 
before  knowing  him,  with  the  splendor  of  his  public  reputation.  Of  the  latter,  he 
appeared  to  be  almost  the  only  person  who  was  unconscious;  and  if  he  was  great 
to  the  world  of  mathematicians  and  astronomers,  he  was  delightful  in  the  hours  and 
scenes  of  the  domestic  and  evening  circle.* — Ed. 

It  gives  us  pain  to  announce  the  decease  of  our  distinguished  townsman.  Dr. 
Bowditch,  which  took  place  yesterday,  at  1  o'clock,  after  an  illness  of  several 
weeks. 

'  The  death  of  this  eminent  man  will  be  felt  in  America  as  a  national  loss.  His 
name  was  identified  with  the  science  of  his  native  country ;  and  our  national  char- 

*  The  President  and  faculty  of  Vale  College,  where  Dr.  Bowditch's  character  was 
much  honored,  on  hearing  of  his  death,  transmitted  to  his  children,  resolutions  ex- 
pressive of  their  high  veneration  for  the  deceased — of  their  deep  sense  of  the  lost 
to  tlie  nation  and  the  world,  and  of  their  sympathy  with  his  bereaved  fiimily. 
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meter,  with  men  of  science  abroad,  ia  indebted  to  no  one  indiTidvaK— wHh  the  ex* 
eeption,  perhaps,  of  Dr.  Franklin— so  much  as  to  him. 

Dr.  Bowditch  was  bom  on  the  26th  of  ACarch,  1773,  at  Salem,  in  the  State  of 
Massachusetts.  In  his  education,  he  had  no  other  advantages  than  those  afforded 
by  the  common  town  schools,  which  at  that  period  were  comparatively  meagre, 
and  inadequate  to  the  great  purposes  of  disciplining  and  storing  the  mind  with 
knowledge. 

At  the  usual  age,  he  was  placed  as  a  clerk,  or  apprentice,  in  the  store  of  a  mer- 
chant in  Salem ;  and  while  in  that  situation,  it  is  said,  he  used  to  employ  his  leisure 
time  in  his&vorite  science  of  Mathematics,  and  various  practical  subjects  connected 
with  it. 

His  attention  was  directed,  at  an  early  age,  to  the  Prineipia  of  his  great  master, 
Newton.  Bat,  as  this  work  was  published  in  the  Latin  language,  which  he  had 
not  then  learned,  he  was  obliged  to  begin  his  reading  of  it,  by  adung  some  of  the 
Cambridge  students,  during  their  vacations  at  Salem,  to  explain  it  to  him  in  Eng- 
lish. Qe  soon  discovered,  however,  that  his  own  knowledge  of  the  subject,  with 
the  aid  of  the  mathematical  processes  and  diagrams  on  the  pages  of  the  Prineipia, 
enabled  him  to  comprehend  the  reasoning  contained  in  the  modern  and  technical 
Latin  of  the  work,  more  readily  than  he  could  do  with  the  help  of  the  superior 
knowledge  which  the  University  students  possessed  of  the  Latin  of  Cicero  and  Vir- 
gil ;  and  he  was  soon  convinced  that  his  shortest  course  would  be  to  acquire  a 
knowledge  of  the  language  for  himself;  which  by  great  perseverance  he  accom- 
plished, and  was  enabled  to  read  any  work  of  science  in  it.  And  thus  he  was  an* 
other  instance,  like  that  of  the  ancient  Greek  writer,  who  relates  of  himself  that 
during  his  residence  at  Rome,  he  obtained  a  knowledge  of  the  Imiguage  of  the 
Romans,  by  his  knowledge  of  the  svhjects  which  they  discussed  in  it  He  after- 
wards learned  French,  for  the  purpose  of  having  access  to  the  treasures  of  French 
mathematical  science ;  and,  at  a  late  period  of  his  life,  he  acquired  some  knowledge 
of  the  German  language. 

A  little  circumstance  connected  with  his  study  of  Newton's  Prineipia,  will  not 
be  uninteresting  to  the  learned  and  the  unlearned.  The  Latin  copy  of  it,  which 
Dr.  Bowditch  used,  was  presented  to  him  by  a  mercantile  friend  in  Salem,  who. 
made  no  pretension  to  science,  and  would  never  have  thought  of  opening  the  work ; 
but  he  had  preserved  it,  in  his  little  library  of  popular  works,  as  a  book,  that  poa^ 
sibly  might  one  day  be  of  use  to  some  person.  By  a  remarkable  coincidence  of 
circumstances,  the  volume  came  to  the  knowledge  of  Dr.  Bowditch ;  and  his  friend, 
upon  being  requested  to  lend  it,  with  great  liberality  presented  it  to  him — the  man 
who,  above  all  others  in  the  country,  was  the  best  able  to  make  the  most  advanta- 
geous use  of  it.  So  far  as  great  effects  may  be  justly  said  to  flow  from  small  causes, 
what  important  consequences  may  have  followed  firom  the  preservation  of  this  single 
and  apparently  worthless  volume,  by  an  individual  who  could  make  no  use  of  it ! 
Dr.  Bowditch  sometimes  alluded  to  this  occurrence ;  and,  on  the  occasion  of  present- 
ing a  copy  of  his  La  Place  to  a  friend,  who  declined  taking  it  because  he  was  no  bet- 
ter able  to  read  it  than  his  mercantile  friend  could  the  Prineipia,  delicately  insisted 
upon  its  acceptance ;  and,  in  the  last  resort,  reminded  his  friend,  that  if  not  usefbl 
to  him  personally,  it  might,  perhaps,  be  placed  in  the  hands  of  some  one,  to 
whom  it  might  be  valuable,  as  the  copy  of  the  Prineipia  bad  been  to  himself. 

Dr.  Bowditch  did  not  remain  long  in  the  situation  of  a  merchant's  clerk.  His 
mathematical  talent,  in  a  town  eminently  distinguished  for  nautical  enterprise, 
could  not  fail  of  being  called  into  exercise,  in  connection  with  the  art  of  naviga- 
.  tion ;  and  a  large  portion  of  the  well  known  skill  of  the  navigators  of  Salem  may 
justly  be  considered  as  the  fhiits«of  the  instruction  which  may  be  traced,  directly 
or  indirectly,  to  his  scientific  acquirements.    He  was,  besides,  a  practical  naviga- 
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tor  bimBelf  for  a  few  yean,  principally,  if  not  excloiiyely,  in  East  India  Toyagas, 
which  gave  him  the  most  favorable  opportonities  of  rendering  hit  mathematical  ttu- 
diet  practically  useAil  to  the  nautical  interests  of  his  country. 

At  that  period,  the  common  treatise  on  navigation  was  the  well  known  work  of 
Hamilton  Moore,  which  has  occasioned  many  a  shipwreck,  but  which  Dr.  Bow* 
ditch,  like  other  navigators,  was  obliged  to  use.  Upon  examining  it,  however,  in 
his  daily  operations,  he  found  it  abounding  with  blunders  and  overrun  with  typo- 
graphical errors,  particularly  in  the  Nautical  Tables,  in  which,  above  all  parts  of  the 
work,  great  accuracy  was  indispensable ;  of  these  last  errors,  many  thousands,  of 
more  or  less  importance,  were  corrected  in  hb  early  revisions  of  the  work.  He 
published  several  editions  of  Moore's  work  under  that  author's  name;  but  the 
whole  &bric  at  length  underwent  so  many  changes  and  radical  improvements  by 
the  addition  of  new,  and  the  rejection  of  old  and  worthless  matter,  as  to  warrant 
his  publishing  it  under  his  own  name ;  and  the  work  of  Moore  is  now  only  remem- 
bered from  its  having  been  superseded  by  <<  Bowditoh's  Navigator." 

It  may  be  added,  that  he  was  enabled  to  give  the  greater  accuracy  to  his  work  by 
means  of  a  collection  of  manuscript  JounuUs  of  his  seaibring  townsmen,  preserved 
in  the  valuable  East  India  Society^s  Museum,  in  Salem.  By  a  rule  of  that  associ- 
ation— ^whioh  is  believed  to  -have  been  proposed  by  Dr.  Bowditch — each  member 
was  required  to  carry  with  him  on  every  voyage,  a  blank  book,  methodically  ar- 
ranged, for  the  porpose  of  keeping  a  journal  oT  observations  and  remarkable  occur- 
rences ;  these  journals  (now  amounting  to  many  volumes)  at  the  end  of  the  voyage 
were  returned  to  the  Museum ;  and  they  form  a  repository  of  innumerable  observa- 
tions in  nautical  and  geographical  science  not  to  be  found  in  any  other  sources. 

In  connection  with  this  part  of  the  subject,  it  should  be  further  observed,  that 
Dr.  Bowditch  also  employed  himself  during  several  seasons  (1805,  '6,  '7,)  in  map 
king  an  elaborate  hydrographical  survey  of  the  harbor  of  Salem,  with  the  adjacent 
harbors  of  Marblehead,  Beverly,  and  Manchester;  of  which  he  published  an  admi- 
rable chart  of  surpassing  beauty  and  accuracy.  With  such  extraordinary  exactness 
was  this  laborious  work  performed,  that  the  pilots  of  the  port  discovered,  and  were 
the  first  to  observe  to  the  author,  that  many  of  their  landmarks— which,  however, 
Dr.  B.  did  not  know  to  be  such — were  in  fact  laid  down  with  such  perfect  acou« 
racy  in  the  survey,  that  the  various  ranges  on  the  chart  corresponded  with  the  ut- 
BKMt  possible  predsion  to  those  of  the  natural  objects. 

The  ardor  and  perseverance  which  distinguished  Dr.  B.  through  life,  were  yety 
early  conspicuous  in  the  prosecution  of  his  mathematical  and  philosophical  studies. 
While  his  pecuniary  means  were  very  limited,  housed  to  make  copious  abstracU  of 
the  scientific  papers  in  that  immense  repository,  the  Philosophical  Transactions  of 
the  Royal  Society  of  London :  this  labor  was  continued  through  many  years ;  and 
the  numerous  huge  volumes  of  these  manuscript  abstracts  in  his  library,  embracing 
a  great  portion  of  that  whole  work,  still  remain  the  testimonials  of  his  untiring  in- 
dustry and  zeal  in  the  cause  of  science. 

During  a  large  part  of  his  life  he  was  a  principal  contributor  to  the  Memoirs  of  the 
American  Academy ;  and  it  is  unnecessary  to  add,  that  his  communications  are 
among  the  most  important  in  that  work.  He  is  also  the  author  of  a  few  reviews  in 
the  leading  journals  of  the  time.*^ 

In  the  year  1806,  at  the  particular  instance,  as  it  was  said,  of  the  late  Chief  Jus- 
tice  Parsons— whose  extraordinary  attainments  included  a  knowledge  of  the  higher 
branches  of  mathematics— Dr.  Bowditch  was  elected  Professor  of  Mathematics  and 
Natural  Philosophy  in  the  University  of  Cambridge.  He  could  not,  however,  be 
persuaded  to  accept  the  office ;  principally,  it  is  believed,  if  not  wholly,  from  an 
apprehension  that  the  circumstance  of  bis  not  having  been  educated  at  that  univer- 

•  In  the  Monthly  Anthology  and  North  American  Review. 
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■ity  might  render  the  discharge  of  hiB  dotiee  lew  ntis&ctorjr  to  himelf  than  he 
could  wish.  Those  who  knew  him  best,  however,  often  remarked  apon  his  eitr»> 
ordinary  power  of  commnntcating  instroction  in  the  clearest  manner ;  and  Chief 
Justice  Parsons,  as  competent  a  judge  in  the  case  as  oouM  be  fonnd  in  any  country, 
has  said  to  the  writer  of  this  notice,  that  of  ail  the  men  he  had  known,  he  had 
never  found  one  who  could  make  any  mathematical  proposition  so  transparently 
clear  and  intelligible  by  mere  oral  statement,  withont  a  diagram  or  figures,  as  Dr. 
Bowditch.  It  may  also  here  be  added,  that  Dr.  B.  had  the  highest  respect  for 
the  great  mathematical  attainments  of  Chief  Justice  Parsons;  and  it  may  be 
interesting  to  many  persons  to  know,  that  under  the  Rules  for  Lunar  Observations 
in  the  "  Practical  Navigator,'*  Dr.  B.  has  introduced  an  improved  method  of  cor*> 
recting  the  apparent  distance  of  the  moon  from  the  sun  or  a  star,  which  was  sug- 
gested by  that  great  man,  whom  he  justly  characterisEes  as  <'  eminently  distinguished 
for  his  mathematical  acquirements.*'* 

It  should  have  been  before  stated,  that  after  quitting  the  life  of  a  navigator.  Dr. 
B.  held  the  office  of  president  of  a  marine  insurance  company  in  his  native  town 
for  several  years ;  until,  upon  the  establishment  of  that  well  known  and  invaluable 
institution,  the  Massachusetts  Ho^ital  Life  Insurance  Company,  in  Boston,  his  tal- 
ents were  deemed  indispensable  in  its  organization  and  management ;  and  he  was 
invited  to  take  charge  of  it,  under  the  title  of  its  Actuary.  The  great  exactness  of 
calculation  and  the  erder  and  precision  introduced  by  him  into  that  institution,  will 
long  attest  the  comprehensiveness  of  his  views  and  his  fiusility  in  the  practical  man* 
agement  of  its  affiura. 

On  the  occasion  of  leaving  his  native  town  to  enter  upon  his  new  offioe,  his 
townsmen  spontaneously  united  in  a  public  dinner,  as  a  testimonial  of  their  re« 
spect  and  grateful  recollection  of  bis  eminent  services  to  his  country  and  of  hia 
great  private  worth. 

While  he  resided  in  Salem  he  undertook  his  well  known  translation  of  La  Place's 
Mieamqiu  CiluU,  accompanied  with  his  invaluable  Commentary  upon  it.  This 
^^7  gigantic  task  was  begun  in  the  year  1815,  and  has  been  the  steady  oocopatioB 
of  his  leisure  hours  to  the  time  of  his  death.  His  elucidations  and  commentariea, 
while  they  show  him  to  have  been  as  thoroughly  master  of  that  mighty  subject  as 
La  Place  himself,  will  make  that  great  work — the  most  profound  of  modem  times 
— accessible  to  innumerahle  students,  who  without  such  aid  would  be  compelled 
to  ftn«go  the  use  of  it. 

The  labor  of  translating  and  commenting  on  the  whole  of  that  work  had  defied 
the  zeal  and  industry;of  the  scientific  men  of  Great  Britain ;  and  one  of  their  lead- 
ing  journals  gives  due  credit  to  America  for  this  extraordinary  and  honorable 
achievement  in  the  caose  of  Science,  which  had  not  been  aocomplished  by  any  in- 
dividual among  the  numerous  scientific  associations  of  Great  Britain. 

'<  The  idea,"  says  the  journal  alluded  to,  «  of  undertaking  a  translation  of  the 
whole  Miemniqiu  CiluU^  accompanied  throughout  with  a  copious  running  oom- 
mentary,  is  one  which  savors,  at  first  right,  of  the  gigaiUe»que  ;  and  is  certainly 
one  which,  fixun  what  we  have  hitherto  had  reason  to  conceive  of  the  popularity 
and  difibrion  of  mathematical  knowledge  on  the  opporite  shores  of  the  Atlantic, 
we  should  never  have  expected  to  have  found  originated— or,  at  least,  carried  into 
execution  in  that  quarter.  The  part  actually  o<mipleted  [the  first  vc^ume,]  is,  with 
few  and  slight  exceptions,  just  what  we  could  have  wished  to  see— an  exfot  and 
careftil  translation  into  very  good  English  exceedingly  well  printed,  and  accom- 
panied with  Notes  appended  to  each  page  \  which  leave  no  step  in  the  text,  of  mo- 

*  Bowditch's  Navigator,  p.  161,  edit.  1811. 
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ment,  iinrapplied,  and  hardly  any  material  difficulty  either  of  conception  or  rea- 
soning unelucidated."* 

The  progress  of  Dr.  Bowditch's  last  illness  was  so  unremitting,  that  he  was  not 
able  to  complete  the  final  revision  of  the  whole  of  this  great  work.  He  had,  how- 
ever, corrected  the  last  sheets  of  the  fourth  volume  a  few  days  before  his  death , 
and  while  his  physical  powers  were  scarcely  capable  of  executing  what  his  clear 
and  unclouded  intellect  dictated.  The  fifth,  and  only  remaining  volume  is,  com- 
paratively, of  little  importance,  and  it  would  probably  have  had  but  slight  revis- 
ions, even  if  he  had  survived. 

On  this  great  work  Dr.  Bowditch's  fame,  throughout  the  scientific  world  wiJJ 
ultimately  rest  And,  surely,  the  most  lofty  ambition  could  not  desire  a  more  sol- 
id and  lasting  monument — a  monument,  which  will  endure  until  that  day  of  deso- 
latTon  shall  arrive,  when  no  one  of  the  human  family  shall  remain  to  contemplate 
the  mighty  fabric  of  those  heavenly  systems,  whose  structure  and  laws  are  inscrib- 
ed upon  it. 

The  long  study  of  the  French  mathematicians,  in  connection  with  Dr.  B.'s  la- 
bon  on  La  Place's  work,  had  given  him  a  well  founded  partiality  for  the  French, 
or  Continental  mathematicifl  school,  so  far  as  that  may  be  said  to  differ  from  the 
English.  And  on  one  great  question,  which  in  the  age  of  Newton  raised  such  a 
furious  tempest  of  altercation  between  the  English  and  Continental  mathemati- 
cians— the  quarrel  between  Newton  and  Leibnitz  for  the  immoftal  invention  of  the 
differential  calculus — Dr.  Bowditch  did  not  consider  Newton  as  the  exclusive  dis- 
coverer, but,  as  the  more  candid  of  all  parties  now  generally  agree,  that  he  and 
Leibnitz  were  both  original  discoverers  of  that  wonderful  method  of  analysis,  and 
that  neither  of  them  was  a  plagiarist  firom  the  other,  as  each  had  been  illiberally 
called  while  the  controversy  was  raging. 

The  reputation  of  Dr.  Bowditch  was  such,  that  he  had  for  many  years  been  a 
member  of  various  learned  societies  in  Europe  and  America ;  and  he  was  one  of 
•the  few  Americans  who  have  been  Fellows  of  the  Royal  Society  of  London.  In 
his  native  State  he  has  been  for  some  years  the  President  of  the  American  Acade- 
my of  Arts  and  Sciences,  which  is  indebted  to  him  for  a  large  share  of  the  reputa- 
tion it  has  enjoyed. 

Such  is  a  brief  outline  of  the  intellectual  character  and  scientific  labors  of  this 
eminent  man.  It  need  only  be  added,  that  in  social  life  he  was  distinguished  for 
rigid  integrity,  extraordinary  energy  of  character,  and  unremitting  zeal  and  perse- 
verance in  whatever  he  undertook  to  accomplish ;  his  manner  was  ardent,  and  in- 
dicative of  that  warm  heart  which  has  now  ceased  to  throb  for  those  friends  who 
enjoyed  the  happiness  of  his  society ;  his  deportment  was,  in  an  extraordinary  de- 
gree, unaffected  and  simple ;  and  he  had  a  frankness  in  expressing  his  opinion^, 
which  an  age  of  artificial  civility  would  feel  to  be  a  standing  reproof  of  its  own 
heartlessness,  and  would  hardly  consent  to  rank  among  the  virtues. 

How  saddening  is  the  reflection,  that  these  high  intellectual  and  moral  |ndow- 
ments,  from  which  we  had  fondly,  perhaps  unreasonably,  hoped  for  still  further 
benefits  to  the  world,  should  now  lie  powerless,  prostrate,  and  in  nrins  before  us  ! 
Never  has  there  been  an  individual  in  our  country,  solely  devoted  to  the  pursuits 
of  science  and  the  tranquil  walks  of  private  life,  and  shunning  the  allurements  of 
that  political  notoriety  which  is  the  distempered  and  all-absorbing  passion  of  the 
day,  w|iose  death  has  been  more  generally  and  deeply  lamented — 
"  Multis  ille  bonis  flebilis  occidit" — 
"  We  read  his  history  in  a  nation's  eyes  ;'* 
and  the  demonstrations  of  sorrow  in  every  fkce  are  at  once  a  spontaneous  homage 
to  science,  and  a  heart-felt  tribute  to  eminent  private  worth. 

**  London  Quarterly  Review,  vol.  47,  July,  1832. 
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Art.  1. — Description  of  a  Crustaceous  Animal,  belonging  to  the 
genus  Coligus — C  Americanus;  by  Charles  Fickebino,M.  D. 
and  James  D.  Dana,  Members  of  the  Yale  Natural  History  So- 
ciety. 

Read  beibre  the  Yale  Nat  Hist.  Soc.,  Feb.  20, 1338. 

The  species  of  the  genus  Caligus,  and  of  other  allied  genera^ 

are  commonly  called  fish-lice,  in  allusion  to  their  parasitic  mode 

of  life.     The  individuals  which  are  the  subject  of  the  following 

'  remarks,  infest  the  Common  Cod*  of  this  part  of  the  American 

coast. 

.  During  the  fall  of  the  Jbbi,  when  the  shoal  fish  are  brought  to 
the  New  York  market,!  the  Caligi  are  exceedingly  abundant.  Oc- 
casionally, forty  or  more  individuals  may  be  taken  from  a  single 
fish.  As  the  season  advances,  the  fish  are  taken  in  fewer  num- 
bers off  Sandy  Hook  and  Long  Island,  and  afford  a  much  smaller 
proportion  of  parasites.  The  Caligi  are  most  numerous  on  the  half- 
grown  fish :  they  are  found  indiscriminately  on  the  head  or  different 
parts  of  the  body,  but  never  within  the  gillMsovers.  A  European 
species  has  been  said  to  live  under  the  scales :  we  have  never  ob-. 
served  this  peculiarity  in  the  species  on  this  coast ;  indeed,  the 
closeness  of  the  small  scales  of  the  cod,  renders  it  impossible. 

*  It  haa  not  been  satisfactorily  ascertained  whether  the  cod  of  this  coast  is  iden- 
tical with  the  European  species,  Morrhua  yalfaris ;  this,  however,  is  the  common 
opinion. 

t  These  inTestigations  were  made  at  the  city  of  New  York,  and  occupied  the 
latter  part  of  November  last,  together  with  the  following  months,  December  and 
Janoary^ 
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When  disturbed,  they  move  with  rapidity  over  the  fish,  and  either 
backward  or  forward  with  nearly  equal  facility.  In  swimmings 
their  motion  is  ^equally  rapid.  They  thus  travel  over  the  body  of 
the  fish  at  will,  and,  we  doubt  not,  occasionally  leave  one  fish  for 
another. 

Both  SQxes  frequently  occur  on  the  same,  fish,  though  the  fe- 
males (during  the  months  of  November,  December,  and  January) 
have  been  far  the  most  abundant.  The  latter  are,  in  general, 
readily  distinguished  by  the  two  filiform  appendages  to  the  body, 
which  are  the  external  ovarian  tubes ;  or,  if  these  are  wanting — 
as  often  happens — ^by  the  larger  abdomen,  whose  greater  size  is 
owing  to  the  eggs  it  contains.  If  destitute  of  eggs,  it  does  not 
present  this  peculiarity.  The  sexes  differ,  mcwreover,  in  the  form 
of  the  first  and  third  pair  of  feet^  as  will  be  particularly  noticed 
when  speaking  of  these  members. 

The  sizes  of  the  individuals  which  have  come  under  our  no- 
tice, have  been  very  various.  The  adult  males  frequently  attain 
a  length  of  five  ninths  or  nearly  two  thirds  of  an  inch,  (fig.  2^ 
PL  ni.)  The  females  are  always  smaller  than  the  males,  and  sel- 
dom exceed  a  half  inch/  exclusive  of  the  ovarian  tubes,  (fig.  3.) 
The  smallest  individual  seen,  was  one  tenth  of  an  inch  bng.  Its 
legs  had  less  slender  proportions  than  usual  j  otherwise,  it  did  not 
difier  from  the  adults. 

The  Caligi  livje  several  hours  on  the  body  of  the  cod  taken  from 
the  water ;  but  generally  die  spon  afjter  the  death  of  the  fish. 
When  taken  from  the  fish  and  confined,  they  exhibit  a  strong  in- 
clination to  leave  the  water.  We  havq  often  observed,  after  the 
introduction  of  fifteen  or  twenty  into  a  glass  of  salt  water,  that 
the  greater  portion  of  them  seek  the  surface,  where  they  attach 
themselves  to  the  glass ;  and  quite  a  number  leave  the  water  en- 
tirely, crawling  up  the  glass  an  inch  or  two  above  the  surface. 
The  water  they  confine  under  their  broad  shell,  which  is  closely 
attached  at  its  margin,  supports  (hem  for  a  while  ;  but,  unless  as- 
sisted again  to  their  element,  they  remain,  without  any  apjuurent 
attempt  to  return,  and  in  a  few  hours  die. 

These  animals,  like  the  cod,  on  which  they  live,  require  a  low 
temperature,  and  have  been  observed  to  swim,  with  scarcely  di- 
minished activity,  in  water  that  was  freezing.  In  some  instan- 
ces, when  the  water  had  evidently  reached  a  temperature  below 
32^  F.,  without  congelation,  they  have  been  rendered  torpid,  and 
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apparently  dead ;  but  on  bringing  them  into  a  room  not  above 
46^  P.,  they  have  socm  resumed  their  usual  activity.  When  the 
temperature  has  been  as  high  as  60^  P.,  they  have  generally  died 
in  the  cpurse  of  a  short  time.  Thi^  may  be  owing  in  pert  to  the 
deteri(Nration  of  the  air  in  the  water,  arising  fix)m  the  decompo^- 
ton  of  the  animal  matter  contained  in  it.  They  die  almost  im* 
mediately  when  thrown  into  firesh  wat^. 

Although  the  imperfect  descriptions  of  the  European  Caligi,  by 
early  authors,  have  been  improved  by  subsequent  investigators, 
still,  in  consequence  of  the  obscure  structure  of  these  animals, 
their  characters  are  yet  very  inaccurately  described.  We  have 
therefore  been  unable  to  satisfy  ourselves  fully,  that  the  species 
of  this  coast  is  distinct  from  the  European.  Yet,  as  many  of  the 
cfaara6ters  stated  respecting  the  foreign  species,  do  not  apply  to 
ours,  we  have  ventured  to  propose  it  as  new,  imder  the  name 
given  at  the  head  of  this  article.*  The  following  description,  to* 
gether  with  the  accompanying  plates,  it  is  hoped,  will  enable  the 
future  investigator  of  the  European  individuals  to  decide  in  regard 
to  their  identity. 

The  results  of  our  inve^gations  have  shown,  that  many  of  the 
errors  of  authors  are  of  the  most  fundamental  character.  Among 
the  principal  of  them,  we  find  that  a  front  pair  of  cups,  serving 
for  the  attachment  of  the  animal,  have  been  mistaken  for  its 
eyes ; — the  exserted  ovarian  tubes  have  of  late  been  considered 
the  respiratory  apparatus  ;-<*and  what  is  still  more  essential,  as  it 
affects  the  late  classification  of  the  Crustacea,  the  mouth  is  sup- 
posed to  be  a  sucker,  whereas  it  contains  large  dentated  mandi- 
bles, and  other  manducatory  organs,  appertaining  to  the  maxillated 
species.  This  last  character  has  been  proved  to  belong  also  to 
the  Ajgulus,  another  of  the  Siphonostoma,  or  Crustacis  Sueeura^ 
in  an  article  on  that  animal,  in  this  Journal,  YoL  xxxi,  1837. 


*  We  find  in  a  iblioTolume  by  M.  Dabamel  du  Monceau,  entitled  TVaiU  Gini- 
rmU  des  Peseheaf  mdoclixiu,  Paris,  at  page  994,  a  deacription  of  the  Caligua  found 
on  the  Salmon,  accompanied  by  drawings,  which,  if  at  all  accurate,  show  that  the 
■peciea  are  not  identical.  The  same  conclusion  may  be  drawn  from  Desmarest's 
figures  in  his  Gkn.  Consid.  des  Crustacds,  if  they  can  be  relied  on.  Other  figures 
that  W6  have  seen  are  so  evidently  inaccurate,  or  so  destitute  of  details,  that  wa 
would  Bot  Tenlare  to  form  an  opinion  firom  them. 
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I.  Tegumentary  System. 

a.  Segments  of  (he  Body. 

The  body  of  the  Caligus  is  {oovided  with  a  flexible,  subcome- 
ous,  and  perfectly  transparent  covering.  By  dissection,  we  were 
able  to  distinguish  only  two  coats.  The  internal  is  a  thin,  moist 
membrane,  easily  separable  from  the  exterior,  and  often  present- 
ing, especiedly  in  old  individuals,  numerous  dendritic  delineations 
of  an'  ochre-yellow  color.  Occasionally,  they  are  so  abundant  as 
to  give  the  animal  an  ochreous  tinge.  The  exterior  coat  or  shell 
is  pellucid,  very  flexible,  and  sopiewhat  elastic,  and  does  not  ex- 
hibit a  fibrous  structure.  In  some  portions  of  the  shell,  and  par- 
ticularly about  the  eyes,  it  is  divided  into  areas,  as  represented  in 
fig.  8,  PI.  lY.  The  shaded  subtransparent  area  in  this  figure 
passes  longitudinally  oyer  the  space  between  the  eyes. 

When  the  animal  dies,  it  assumes,  after  some  time,  a  rose-red 
tint  Under  the  microscope,  this  color  is  found  to  be  disposed  in 
dendritic  delineations,  Uke  the  yellow  color  above  noticed,  and 
apparently  in  the  same  membrane  with  it ;  and  in  a  few  instances, 
we  are  confident  that  the  dendrites  which  before  were  yellow, 
have  this  reddish  hue.  We  cannot  say  that  this  is  true  of  all 
these  delineations. 

The  body  is  composed  of  fi:>ur  distinct  segments,  (fig.  7,)  of 
which  the  first  two  include  the  head  and  thorax,  and  the  third 
and  fourth,  the  abdomen.  The  anterior  of  these  segments,  which 
we  may  designate  the  cephalo-4horaeiCy  is  divided  into  four  por- 
tions, by  imperfect  articulations.  Two  of  these  articulatioDS  are 
longitudinal,  and  separate  the  lateral  portions  of  this  segment  from 
the  central.  The  other  articulation  connects  the  centre  of  the 
two  longitudinal  articulations,  like  the  cross-line  in  the  letter  H, 
and  thus  divides  the  central  part  of  this  segment  into  an  anterior 
and  posterior  portion.  The  two  lateral  portions  correspond  to 
the  united  epimeraB  of  the  higher  Crustacea,  and  may  be  called 
the  epimeral  segments;  the  anterior  of  the  two  central,  may  be 
called  the  cephaUe  portion,  and  the  pbsterior  forms  the  anterior 
portion  of  the  thorax.  The  anterior  or  cephalic  segment  presents 
an  imperfect  articulation  near  its  front  margin,  wliich  separates  a 
narrow  segment;  this  segment  we  shall  hereafter  designate  the 
anterior  or  frst  cephalic  segment,  and  the  remaining  portion  the 
posterior  J  or  second  cephaUc  segment. 
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Viewed  as  a  whde,  the  cepkalihthoracic  segment  is^slightly  con- 
vexj  and  has  an  obtuse  ovate  form,  a  little  broader  posteriorly, 
with  an  emargination  in  front,  (A,  fig.  7,)  and  a  deep  sinus  on 
each  side  in -the  posterior  margin,  (B.)  It  is  bounded,  both  ante- 
lioriy  and  laterally,  by  a  thin  transparent  margin,  which  a{^)ears 
transversely  striated,  when  highly  magtiified.  The  lateral  mar^ 
gin  is  about  four  times  as  wide  as  the  anterior.  A  row  of  ex- 
tremely minute  curved  spines  project  above  the  junction  of  the 
membranous  margin,  as  is  exhibited  in  figs.  1  and  19.  Similar 
spines  are  scattered  over  the  back ;  but  a  very  high  magnifying 
power  and  the  most  favorable  light  are  required  to  discover  them. 

The  anicidation  of  the  first  with  the  second  cephaUc  segment, 
though  mostly  imperfect,  affjptoacbm  a  perfect  joint  towards  each 
side,  (C,  fig.  7,)  where  there  is  an  osseous  process  in  the  two  seg- 
ments, with  opposite  articulating  surfaces.'  The  process  on  the 
first  segment  is  narrow,  and  transversely  oblong.  That  on  the 
Second  is  long  and  slender,  and  extends  to  a  point  laterally  in  ad- 
vaiK^e  of  the  eyes ;  it  is  much  enlarged  at  the  articulation,  and  at 
that  place  resembles  the  process  on  the  anterior  segment 

The  iirticulation  of  the  cejdialic  with  the  thoracic  portion  of 
the  cephalo-thoracic  segment  of  the  body  is  curved  parallel  with 
the  anterior  margin  of  the  animsd,  and  terminates  on  6ach  side, 
near  the  centre  of  each  lateral  half  of  the  cephalo-thoracic  seg- 
m^it,  (D,  fig.  7.)  From  this  point  the  articulatiop  of  the  epime^ 
ral  with  the  central  segments  commences.  A  thin  semi-comepos 
margin  extends  from  the  cephalic  seginent,  and  covers  its  articu* 
lation  with  the  adjacent  parts.  The  junction  of  the  epimeral  and 
cephalic  segments  is  directed  towards  the  anterior  portion  of  the 
lateral  margin,  but  becomes  obliterated  before  reaching  it ;  the 
junction  with  the  thoracic  segment  is  continuous  in  a  curve,  con- 
cave inward,  to  the  posterior  margin  just  outside  of  the  sinuses 
in  the  latter  segment  An  osseous  articulation,  similar  to  that  be»' 
tween  the  two  cephalic  segments,  unites  the  epimerld  and  ce- 
phalic segments,  (E,  fig.  7  f)  the  process  on  the  former  is  long 
and  slender,  and  curves  backward,  giving  firmness  to  that  portion 
of  the  shell. 

The  thoracic  portion  of  the  cejdialo-thoracic  segment  i^roxi- 
mates  to  a  circular  form.  The  sinuses  before  referred  to,  (B,  fig. 
7;)  are  situated  in  its  outer  posterior  margin.  Between  each  sinus 
and  the  articulation  of  the  epimeral  segment,  thare  is  a  narrow 
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lobe,  which  is  provided,  on  its  interior  margin,  with  a  folded  mem- 
brane. The  lobe  is  slightly  nioirable  upon  a  joint  at  its  base,  and 
the  membrane  has  a  very  firee  motion,  and  serves  to  close  the 
sinus. 

'  The  posterior  thorade  segment  (P,  fig.  7,)  is  quite  short ;  its 
breadth  nearly  equals  one  third  of  the  greatest  breath  of  the  an- 
terior portion  of  the  body.  Laterally  it  terminates  in  an  angle, 
from  the  posterior  side  of  which,  the  legs  arise  which  b^ong  to 
this  segment. 

The  Jirst  abdominal  segment  (G,^)  differs  in  form  in  the  two 
sexes.  In  both,  the  length  and  breadth  are  nearly  equal,  though 
in  general  the  former  is  somewhat  greater  in  the  female,  and  the 
latter  in  the  niale.  The  sides  are  much-curved  in  the  male,  (fig. 
7,)  and  the  whole  is  narrower  anteriorly.  In  the  female,  (fig.  18,) 
the  form  approaches  a  square  with  rounded  angles.  The  poste- 
rior angles  in  the  male  ^ure  projecting,  and  furnished  with  three 
short  hairy  setae ;  the  same  in  the  female  are  provided  wijth  the 
same  setss,  but  they  scarcely  project  beyond  the  adjoining  parts. 
These  pecuUarities  only  esst  in  the  gravid  female.  When  the 
abdomen  is  destitute  of  eggs,  it  resembles  that  of  the  male. 

The  remaining  abdominal  joint,  (H,  fig.  7,)  has  a  flattened 
subovate'  fohn,  and  is  about  two  thirds  the  breadth  of  the  prece- 
ding. Two  short  leaf-like  appendages  are  obUquely  articulated 
with  its  posterior  extremity.  These  leaflets  are  fumii^ed  with 
three  terminal  plumose  setae  or  pinnulae,  the  ciliae  of  which  have 
a  length  equal  to  three  times  the  breadth  of  the  seta.  There  are 
two  short  setae  exterior  to  the  pinnulae,  and  6ne  interior.  These 
leaflets  are  ciUated  on  their  internal  maj^in. 

b.  Organs  appertaining  to  the  several  segments. 

1.  Anterior  CephaUc  Segment. — This  segment  presents,  in  its 
front  cimargination,  (A,  fig.  1,)  two  minute  rounded  papiUae,  cov- 
ered on  their  inner  surfisui^e  with  very  short  hairs,  which  appear  to 
correspond  to  the  inner  antennae  of  other  Crustacea.  Below  ai^ 
just  behind  their  insertion  we  observe  a  small  semicircular  process 
convex  outward,  which  projects  a  short  distance  beyond  the  sur- 
roimding  surface. 

Toward  the  lateral  extremity  of  this  segment,  on  its  lower  sur- 
face, there  is  a  remarkable  organ,  which  the  animal  employs  in 
attaching  itself,  (I,  fig.  1  and  fig.  19,)  but  which  has  heretofore 
been  considered  its  eyes.    It  consists  of  a  thin  nearly  circular 
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membrane,  attached  by  its  central  portions*  Its  surfeice  is  finely 
marked  with  lines  running  towards  the  outer  margin;  on  the 
inner  margin,  these  lines,  though  possessing  the  same  general 
direction,  freely  anastonbose.  We  have  often  tested  the  use  of 
these  organs  by  applying  tbe  blade  of  a  knife  to  ide  front  margin, 
below,  while  the  animal  was  on  its  back,  when  in  numerous  inr 
stances  it  has  adhered  with  sufficient  force  to  be  lifted  from  the 
fish  and  carried  soipe  distance.  The  membrane  of  the  segment 
extends  beyond  the  cup  and  curves  aroimd  over  the  base  of  the 
antenna  adjoining,  (fig.  7,  PL  IT.)  These  antennae  have  no 
connection  with  the  cup. 

About  two  fifths  of  the  distance  firom  the  cup  to  the  cento  of 
the  fix)nt  margin,  we  find,  on  the  back,  a  single  slender  naked 
seta.    (K,  fig.  1.) 

The  antenncB  which  terminate  laterally  this  first  cephaUc  seg- 
ment, (L,  fig.  1,  and  fig.  19,  PL  V,)  are  articulated  with  it  by  a 
joint  passing  obhquely  upwards  and  inwards,  towards  the  cup. 
They  are  two-jointed.  The  first  joint  is  broad  and  large  at 
base,  and  somewhat  triangular  in  form.  Its  anterior  and  apical 
portions  are  covered  with  soft  ciliated  oblong  papilke,  (fig.  19,) 
each  of  which  receives  a  distinct  branch  of  the  large  nerve  that 
passes  to  this  oi^an.  They  shrink  up  and  become  obUterated  on 
drying,  and  in  this  respect  differ  from  similar  appendages  to  other 
parts  of  the  body,  and  even  from  the  naked  setce  that  terminate 
the  apical  joint  of  the  antennas*  This  apical  joint  is  nearly  cylin-* 
drical  in  form  and  is  about  two  thirds  the  length  of  the  basal. 
The  terminal  setas  are  of  two  kinds ;  those  at  the  Inferior  part  of 
the  apex  are  slender  and  acute,  and  those  at  the  superior  part, 
short  and  somewhat  obtuse.  A  single  naked  slender  seta,  usually 
curved  or  bent,  may  be  observed  near  the  middle  of  the  posterior 
margin  of  this  joint. 

2.  Posterior  Cephalic  Segment — ^The  mouthy  (figs.  1  and  12,) 
is  situated  in  an  oblong  mass,  which  Ues  entirely  external,  along 
the  under  surface  of  the  body,  near  the  centre  of  the  posterior 
cephalic  segment.  This  buccal  mass  is  in  part  a  hollow  organ, 
(fig.  12,  PL  lY,)  bounded  above  and  below  by  distinct  membranes, 
a  portion  of  which  represent  the  upper  and  under  lip.  It  has  a 
lunate  opening  between  the  approximating  lips,  (a  a  and  b,  fig. 
12,)  and  contains  a  pair  of  strong  mandibles  and  other  organs, 
which  we  shall  soon  describe.  It  is  articulated  with  the  cejdialic 
segment  by  its  broad  posterior  portion. 
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The  lateral  and  anterior  margin  of  the  buccal  mass  is  formed 
by  a  slender  bone,  (c  b,  fig.  12,)  which  forms  a  projection  posteri- 
orly where  it  suddenly  curves  around  inward,  and  runs  backward 
a  short  distance  nearly  parallel  with  the  margin.  These  bones 
form  the  sides  to  the  lower  membrane  of  the  cavity  of  the  mouth. 
At  the  anterior  extremity  of  the  buccal  mass  within,  they  are 
connected  with  several  small  bones  which  run  to  the  medial  line 
of  the  mouth,  and  constitute  part  of  its  manducatory  apparatus, 
(m,  1,  and  n,  fig.  13,  r,  s,  t,  fig.  17,  an  under  view  ;)  these  bones 
lie  either  on  or  in  the  lower  membraCne  of  the  mouth.  No  portion 
of  the  upper  membrane  of  the  buccal  mass  is  connected  with  the 
bones  of  the  lateral  mar^n  except  a  small  subtriangular  piece 
near  the  anterior  angle,  (dae,  fig.  12.)  These  peces  leave  be- 
tween them  and  the  anterior  margin  of  the  buccal  mass  a  semi- 
circular opening ;  the  edges  of  this  opening  are  furnished  with 
cilise,  and  constitute  the  lower  margin  of  the  lunar  opening,  or 
the  lower  Up.  This  lower  lip  is  divided  at  its  centre,  (b,  fig.  12,) 
and  the  edges  thus  formed  are  curved  inward,  so  that  in  a  vertical 
view  several  ciliae  are  projected  together,  and  have  the  appearance 
of  one  branching  cilia. 

The  whole  membrane  forming  the  upper  portion  of  the  buccal 
mass  may  be  called  the  upper  lip.  It  is  represented  separate  in 
fig.  15.  It  is  united  with  the  lower  portions,  at  its  posterior  ex- 
tremity, (pp,  figs.  12  and  15.)  It  may  be  viewed  as  consisting 
of  two  parts,  an  anterior  movable,  and  a  posterior,  apparently 
immovable.  The  movable  portion,  which  is  very  much  the 
smallest,  is  an  elliptical,  nearly  circular,  membrane,  inserted  in  a 
semicircular  concavity  (aa)  inthe  anterior  margin  of  the  immope^ 
ble  portion.  Its  front  edge  is  coarsely  subcrenated  and  furnished 
with  ciUae.  The  laj^e  immovable  portion  of  the  upper  Up  is 
bounded  by  a  bony  edge,  on  all  sides  except  posteriorly.  At  f, 
(figs.  12j  15,)  there  is  a  curved  process  elongated  outward,  serv- 
ing for  the  attachment  of  a  muscle. 

Through  the  opening  between  the  lips,  (%.  12,)  we  may  ob- 
serve the  two  slender  bones  1,  (fig.  13,)  aini  just  within  these,  there 
are  visible,  through  the  membranes,  two  dentated  oi^ans,  which, 
when  the  membranes  cdbove  are  removed,  appear  as  represented 
in  fig.  14  These  organs  are  the  mandibles.  They  are  long 
slender  organs  with  a  falciform  termination,  curved  inward  and 
dentated  on  the  interior  edge;  the  number  of  teeth  is  about 
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tvpolve.  The  outer  margin  of  the  dentated  portion  is  provided 
with  a  narrow  corneous  transparent  edge.  These  mandibles  ex- 
tend backward  and  pass  out  of  the  buccal  mass  just  anterior  to  the 
lateral  projection,  c,  (figs.  12  and  13,)  and  behind  the  process,  f.. 
Here  they  are  connected  with  a  bony  tendon,  to  which  the  lai^e 
muscles  are  attached  which  move  the  mandible.  The  mandibles 
have  no  appendages,  and  are  very  slightly  connected  at  their  base 
with  the  membranes  of  the  buccal  mass.  YFhen  the  buccal  masa 
is  separated  from  the  body  by  force  applied  below,  the  mandibles 
invariably  remain  attached  to  their  muscles. 

The  remaining  corneous  organs  at  the  extremity  of  the  mouth 
have  been  already  described  as  connected  with  the  lower  mem* 
brane ;  the  two  pairs  m,  1,  on  the  surface  of  this  membrane,  and 
the  remaining,  in  its  texture.  The  pair  1,  have  just  been  referred 
to  as  seen  through  the  opening  between  the  lips.  These  bones 
approximate  at  their  apices;  at  the  other  extremity  they  curve 
backward  and  terminate  under  the  junction  of  the  two  Ups,  (fig. 
13,  and  a  a,  fig.  12 ;)  the  bones,  m,  which  are  situated  under 
the  mandibles,  are  very  finely  pectinated  on  their  outer  margin ; 
they  terminate  at  the  same  jdace  with  the  preceding  pair. 

The  remaining  bones  form  a  kind  of  frame  wcnrk  for  the  lower 
membrane.  Three  slender  bones  r,  s,  t,  (fig.  17,)  occupy  the 
extremity  of  this  membrane,  and  the  bones,  o,  its  inner  portion. 
The  bones,  o,  extend  backward  and  enlai^e  at  the  posterior  part 
of  the  buccal  mass,  (g,  fig.  17,)  where  they  serve  for  the  attach- 
ment of  the  muscles  elevating  the  buccal  mass.  They  appear  to 
form  by  their  union  at  their  anterior  extremity,  (figs.  17  and  13,) 
a  short,  oblong  process  (k,)  which  is  situated  between  the  apices 
of  the  pectinated  bones,  m.  The  piece,  n  (figs.  13  and  17,)  passes 
directly  outijirard  from  this  process,  and  is  gradually  lost  in  the 
membrane. 

This  complicated  apparatus,  the  buccal  mass,  appears  to  be 
composed  of  the  upper  and  lower  lips,  united  with  ihe  differrat ' 
parts  of  a  pair  of  maxilUe. 

We  have  often  observed  through  the  upper  membranes  of  the 
buccal  mass,  and  just  in  advance  of  the  bony  arch  a,  a,  fig.  12, 
an  obscure  curved  line  nearly  concentric  with  the  anterior  mar- 
gin of  the  buccal  mass,  (fig.  12,)  which  is  firequently  in  motion. 
From  the  peculiarities  of  its  action  we  suppose  that  there  is  here 
an  internal  opening  to  the  esophs^us.    Within  this  inner  mouth. 
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if  we  may  so  call  it,  there  are  several  folds  seen  below,  (fig.  17,) 
which  may  be  the  seat  of  the  sense  of  taste.  Above  we  observe, 
(fig.  12,)  four  fleshy  oblong  organs  extending  from  a  point  deeply 
situated  near  the  base  of  the  esophagus,  obliquely  upwards  to  the 
upper  part  of  the  buccal  mass.  At  their  lower  extremity,  they 
are  connected  by  a  slender  ligament  with  the  bone,  g.  These 
organs  appear  to  close  the  esophagus.  They  often  open  and  close 
in  consequence  of  the  similar  action  of  the  processes,  g,  with 
which  they  are  connected. 

The  articulation  of  the  buccal  mass  with  the  surrounding  parts 
is  formed  by  means  of  a  bony  process  situated  in  it  below  f,  and 
another  slender  process  (h,  figs.  12  and  17,)  extending  backward 
and  outward  in  the  adjacent  teguments.  A  curved  bony  process, 
(i,  fig.  13,)  connects  the  projection  c  (figs.  17,  13,)  with  the  pro- 
cess below  f,  uniting  the  two  portions  of  the  buccal  mass. 

The  remaining  organs  of  the  cephaUc  segment  consist  of  four 
pair  of  feet,  corresponding  to  the  second  pair  of  maxillas  and  the 
three  pairs  of  maxillipeds  in  the  decapodous  Crustacea. 

l^e  first  pair  are  three-jointed.  The  basal  joint  is  broad  zsoA 
oblong,  and  is  connected  with  the  body  by  its  long  posterior  side. 
At  its  inner  extremity,  which  is  directed  outward  nearly  parallel 
with  the  basal,  it  curves  upward  and  receives  the  following  joint 
The  two  terminal  joints  are  very  dilBferent  in  the  two  sexes. 
In  the  mafe,  (fig.  1,)  the  second  joint  is  lai^e  and  subcorneal, 
with  an  obliquely  truncated  apex.  It  appears  to  be  composed  of 
two  joints,  but  there  is  no  articulation.  The  terminal  joint  is 
obliquely  articulated  with  the  preceding ;  it  is  small  and  short, 
and  terminates  in  two  strong  curved  spines,  occupying  like  horns 
Ae  lateral  portions  of  the  apex.  A  slender  seta  is  situated  on  the 
outer  margin,  and  another  on  the  inner  surface  near  the  articula- 
tion. The  exterior  of  the  apical  spines  is  often  brought  in  con- 
tact with  a  prominence  on  the  apex  of  the  preceding  joint.  In 
the  female,  (fig.  18  and  18  a,)  the  second  joint  is  laige,  but  scarcely 
longer  than  its  breadth.  The  terminal  joint  gradually  tapers  with 
an  irregular  curve  tt>  a  pointed  corneous  extremity,  which  is  bent 
downward  at  right  angles  with  the  preceding  part  The  basal 
joint  is  peculiar  in  having  a  stout  sjHne  directed  backwards,  on  its 
posterior  margin. 

Exterior  to  the  outer  portion  of  the  basal  jomt  of  this  leg,  fliers 
JB  a  large  hooked  spine,  arising  firom  a  broad  base,  and  having  an 
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obliqoe  poflitioiL  This  may  be  ^ooaidfired  an  appendage  to  the 
maxilliped  just  described.    It  is  similar  in  the  two  sexes. 

The  9eemd  pair  of  maxillipeds  are  rudimentary.  They  are 
situated  along  side  of  the  buccal  mass.  The  basal  joint  is  a  large 
flediy  mass,  having  a  strong  spine  directed  backward  on  its  post^ 
rior  sidpi  (fig*  4,  a»)  Upon  this  mass  near  its  anterior  part,  there 
18  a  very  Aort  cylindrical  leg,  of  a  single  joint,  which  bears  at  its 
apex  a  long  slender  spine,  and  three  or  four  small  seta.  It  moves 
in  every  direction,  and  the  spine  is  as  frequently  pointed  inwwl 
or  backward,  as  in  the  manner  given  in  the  figure. 

The  l^s  of  the  third  pair  are  situated  each  on  a  fieshy  base, 
just  exterior  to  the  spine  of  the  pieceding  pair.  They  are  long 
and  slender,  and  composed  of  three  joints.  The  ba^  joint  is 
rather  longer  than  the  two  terminal  joints  of  the  first  pair,  and 
diminishes  vj^ry  gradually  to  its  apex.  The  second  joint  is  one 
third  longer  than  the  basal,  and  about  one  fourth  as  large,  and  is 
of  uniform  size  throughout.  At  its  apex,  below,  it  has  a  slender 
ensiform  extension,  which  is  doubly  edged  with  a  finely  pectinar 
ted  membrane,  (fig.  4,  b.)  The  terminal  joint,  is  very  similar  to 
the  process  just  described,  but  is  much  longer.  A  single  short 
0[Mne  is  situated  on  the  second  joint,  a  idiort  cUstance  from  the  ar- 
ticulation of  the  terminal  joint. 

The  fourth  pair,  the  last  of  those  on  the  cephalic  segment,  is 
very  dissimilar  in  the  two  sexes.  In  the  male  (fig.  1,)  it  consists 
of  a  very  large  basal  joint,  articulated  at  its  extremity  with  a  stout 
terminal  ^law,  which  curves  inward  and  is  usually  brought  in  conr 
tact  with  a  strong  sjHne  near  the  apex  of  the  basal  joint  The 
breadth  of  the  basal  joint  is  nearly  one  half  its  length,  except  at  its 
insertion,  where  it  is  quite  smalL  Between  the  strong  spine  just 
noticed,  and  the  apex  of  this  jomt,  theire  is  a  small  fleshy  promin- 
ence, and  astoutsiwe.  The  terminal  claw  has  a  small  seta  near 
its  apex. 

In  the  female,  (figs.  18  and  18  b,)  the  greatest  breadth  of  the 
basal  joint  is  scarcely  one  fourth  its  length,  and  it  is  destitute  of 
the  strcmg sjane,  near  the  apex;  in  some  young  females  we  see 
traces  of  it,  and  the  leg  has  more  bulky  proportions  than  here 
stated.  Tbe  terminal  joint  is  much  longer  and  larger,  and  more 
fleshy  than  in  the  male;  it  has  ashort  s^we  at  its  apex,  and  three 
or  fimr  short  setae. 

The  reonaining  pairs  of  legs  are  four  in  number;  thfoe  pertain 
Uy  the  anterior  thoracic  segment  and  one  to  the  posterior. 
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3.  Anterior  Tfwradc  Segment. — The  first  two  pairs  of  legion 
this  segment  are  natatory, -the  third  is  expanded  into  a  broad  apr<m. 
Preceding  the  first  pair  of  these  legs,  there  is,  on  the  niedial  Une,  a 
broad  furcate  corneous  process, -directed  backward,  and  capable  of 
being  elevated  or  depressed. 

The  articulations  of  the  two  pairs  of  natatories  with  the  body 
are  very  remarkable.  These  organs  not  only  move  on  their  respec- 
tive stemums,  with  which  they  are  articulated,  but  the  stemums 
have  a  hinge  motion  on  their  posterior  mai^n,  in  which  the  legs 
participate.  For  this  purpose  the  basal  joints  are  attached  to  the 
adjoining  parts  of  the  venter  by  the  greater  part  of  their  anterior 
side.  The  whole  distance  between  the  ibices  of  the  basal  joints 
in  the  first  pair  of  natatories,  forms  thus  a  single  hinge  on 
which  the  legs  revolve ;  and  in  the  second  pair  of  natatories,  the 
greater  portion  of  the  second  joint  is  similarly  attached,  and  for 
the  same  purpose. 

Several  of  these  joints  are  provided  with  long,  finely  ciliated 
setae,  or  pinnulae,  similar  to  those  terminating  the  abdomen,  which 
renders  them  well  adapted  for  swimming.  The  ciliae,  though 
very  long,  are  exceedingly  slender.  The  pinnulsB  ajqiear  to  be 
mostly  hollow.  They  contain  a  central  longitudinal  line,  which 
appears  on  the  first  view  to  divide  them  into  two  portions ;  further 
examination  has  led  us  to  believe  that  this  is  not  the  case. 

The  first  pair,  are  composed  of  three  nearly  cylindrical  joints, 
the  first  two  of  which  are  very  similar  in  size,  and  the  third  about 
one  half  the  length  of  the  preceding.  The  basal  joint  has  a  short 
movable  hairy  seta  at  its  apex,  and  another  on  its  posterior  margin ; 
also  a  very  short  jointed  ai^)endage  on  the  same  margin  near 
its  extremity.  The  second  joint  has  a  similar  seta  near  its  apex 
and  is  ciliated  on  its  posterior  margin.  The  terminal  joint  is  fur- 
nished on  its  posterior  margin  with  three  long  finely  ciliated  setae, 
or  pinnules,  whose  length  about  equals  the  preceding  joint  of  the 
leg.  The  cilise  are  very  short  on  the  outer  side  of  these  pinnulse ; 
but  of  the  usual  length  on  the  inner.  At  the  apex  there  are  four 
short  obtuse  naked  set^e.  The  sternum  to  which  this  pair  of  legs 
is  articulated,  is  very  narrow  and  terminates  on  each  side  in  a 
process  lengthened  posteriorly  for  articulation  with  the  legs. 

The  second  pair  of  natatories  are  composed  of  five  stout  com- 
pressed joints,  with  a  large  tri-articulate  appendage  to  the  second 
joint    The  basal  is  very  diort,  and  has  on  its  postm<nr  nuu^  a 
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curved  pinnula,  which  extends  over  the  median  line.  The  sec- 
<md  joint  is  very  large  and  increases  in  size  from  its  base  to  its 
apex.  There  is  a  short  seta  near  its  posterior  margin,  and  another 
near  its  apex.  On  its  posterior  edge  there  is  a  broad  membrane, 
exceedingly  thin  and  transparent,  and  finely  striated  like  the  mar- 
gin of  the  shelL 

The  appendage  to  this  joint  arises  from  the  inner  part  of  its  ex- 
tremity, ancl  curves  backwaril  and  inward.  It  is  provided  with 
seven  long  pinnulae,  which  in  general,  extend  with  a  curve  to  the 
median  hne  of  the  body ;  the  first  joint  has  one  of  these  pinnute^ 
the  second  two,  and  the  third  four.  These  joints  are  mostly  very 
flat  The  first  joint  is  short  and  very  similar  in  form  to  the  basal 
joint  of  the  leg.  It  is  frimished  exteriorly  with  a  broad  {date, 
which  is  ciliated  at  its  apex.  The  second  joint  of  this  appendage, 
is  smallest  at  its  base,  and  increases  with  a  curve  to  its  apex,  which 
is  rounded.  Its  outer  mai^in  is  ciUated.  A  shallow  concavity 
receives  the  apical  joint,  which  is  small  and  nearly  semicircular. 

The  remaining  joints  of  this  leg,  are  also  frimished  with  seven 
long  natatory  pinnules,  of  which  one  appertains  to  the  third  joint  of 
the  leg,  one  to  the  fourth,  and  five  to  the  fifth:  The  third  joint  is  - 
broad  and  oblopg,  and  is  ciliated  on  its  inner  margin.  A  large 
stout  spine,  with  a  thin  corneous  expansion  on  two  opposite  sides, 
is  articulated  with  the  apex  of  this  joint.  The  fourth  joint  is  short- 
er than  broad,  and  Has  a  small  9pine  at  its  apex.  The  terminal 
has  nearly  equal  length  and  breadth,  and  is  oUiquely  truncated  at 
its  extremity.  There  are  two  short  spines  at  its  apex.  The  pin- 
nula  terminating  this  joint,  is  provided  with  ciliae  only  on  its  inner 
mai^in.  The  other  margin  is  furnished  with  a  thin  membrane, 
which  extends  fironf  the  apex,  to  an  enlargement  in  the  seta  near 
its  base. 

The  sternum  uniting  the  legs  of  this  pair,  is  quite  large ;  its 
breadth  is  one  third  its  length.  The  posterior  margin  is  some- 
what fleshy  and  thin,  and  provided  with  a  delicate  membrane, 
whose  breadth  is  nearly  as  great  as  that  of  the  sternum.  The 
anterior  articulating  margin  of  this  sternum  is  firm  and  osseous. 
The  adjacent  teguments  with  which  it  is  articulated  are  similarly 
ossified,  and  supported  both  before  and  behind  by  two  strong  os- 
seous processes,  situated  in  the  teguments.  The  anterior  processes 
are  short,  and  terminate  in  a  curve  between  the  two  stemums. 
The  posterior  are  nearly  three  times  the  length  of  the  sternum ; 
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they  diverge  from  their  insertion  and  extend  to  the  base  of  the 
apron,  (fig.  18. )  Here  they  are  united  by  a  slender  osseous  processi 
which  forms  the  upper  limits  of  the  sternum  of  the  apron.  They 
continue  on,  making  at  first  one  or  two  irregular  curves,  and  kirm 
tiso  the  lateral  boundaries  of  this  sternum.  By  this  remarkable 
arrangement,  the  articulation  of  the  sternum  of  the  lai^e  natatory 
legs  is  rendered  sufficiently  firm  for  their  powerful  acticm  in  the 
motions  of  the  animal. 

The  third  pair  of  legs  has  been  already  stated  to  be  expanded 
into  the  form  of  an  apron,  forming  a  broad  lamellar  appendage  to 
the  cephalo-thoracic  portion  of  the  body.  This  apron  is  composed 
of  the  same  parts  as  the  natatory  last  described,  and  there  is  an 
almost  perfect  coincidence  in  the  number  and  nature  of  the  ap- 
pendages. 

The  sternal  piece  is  very  wide  and  lamellar.  On  its  posterior 
margin  there  is  a  broad  membranous  expandon,  identical  in  struc- 
ture and  position  with  that  appended  to  the  preceding  sternum. 
The  portion  of  the  apton  corresponding  to  the  small  first  joint  of 
the  natatory  leg,  is  very  narrow,  and  has  very  imperfectly  defined 
limits ;  we  see  an  indication  of  its  presence  in  the  single  pinnula, 
behind,  adjacent  to  the  sternum.*  The  second  joint  is  expanded 
into  a  broad,  irregular  trapezoidal  figure,  with  concave  sides  ex? 
oepting  its  posterior  margin.  Like  the  same  joint  in  the  natatory, 
it  is  furnished  with  a  broad  thin  membrane'  posteriorly,  and  a 
jointed  appendage  provided  with  pinnulse.  The  first  joint  of  this 
appendage  is  quite  small,  and  bears  a  single  pinnula  as  in  the  per^ 
feet  leg ;  the  remaining  portion  is  circular  and  is  furnished  with 
six  pinnute.  We  find  the  analogue  of  the  third  joint  of  the 
natatory  in  a  broad  nearly  circular  plate,  which  is  the  lateral  termi- 
nation of  the  apron ;  it  is  connected  with  the  basal  portion  by  an 
indistinct  suture.  The  posterior  mai^  of  this  joint,  like  the 
same  joint  above,  bears  a  ciliated  leaf-like  expansion.  The  anal- 
ogy of  the  parts  is  still  farther  apparent  in  the  strong  articulated 
Bpine  andf  pinnula  attached  to  this  joint,  and  in  the  two  small  termi- 
nal joints,  furnished  with  pinnulas ;  the  first  with  a  single  pinnula 
and  a  spine  at  its  apex,  and  the  second  with  four  pinnulsB,  and  two 
idiort  afHcai  spines. 


*  The  corresponding  parts  of  the  apron,  and  the  seiiiond  pair  of  natatories,  are  in- 
dicated in  the  figure  by  the  similar  numbers  in  them. 
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4  P&sterior  TJwrade  S^meni. — ^The  legs  attached  to  thi« 
segm^it  arise  fiom  the  posterior  part  of  the  lateral  surface,  '^ey 
are  composed  of  four  joints,  which  gradudly  diminish  from  the 
base  to  the  apex.  The  basal  joint  is  large,  nearly  cylindrical,  and 
inegularly  rounded  at  each  extremity ;  there  is  a  riiort  hairy  seta 
at  its  apex.  The  second  joint  is  scarcely  half  the  diameter  of  the 
preceding.  It  gradually  dimini^es  to  a  pointed  apex,  furnished 
with  a  curved  spine.  The  third  joint  is  flat,  and  is  articulated,  by 
its  obliquely  truncated  base,  with  the  inner  side  of  the  preceding 
joint.  There  are  two  long  setse  on  its  inner  apex,  which  are 
edged  on  two  opposite  sides  with  a  pectinated  membrane.  There 
is  a  short  pectinated  appendage,  projecting  like  an  epaulette  over 
the  base  of  each  <^  these  setae,  and  also  over  the  articulation  of 
^e  following  joint.  This  terminal  joint  is  long,  slender,  and 
setiform.    It  has  a  row  of  short  spines  along  its  inner  edge. 

6.  Abdominal  Segments. — ^The  anterior  abdominal  segment  is 
entirely  destitute  of  any  articulated  appendages.  Posteriorly,  on 
each  side,  there  is  a  broad  lamellar  sub-triangular  oi^an,  which,  in 
the  male,  is  much  elongated,  while  in  the  female,  excepting  young 
individuals,  it  is  very  short. 

The  appendages  to  the  terminal  joint  have  already  been  des- 
cribed. 

Change  of  Skin, — ^But  few  facts  have  come  under  otir  obser- 
vation respecting  the  change  of  skin;  these  few,  however,  appear 
quite  peculiar  and  WOTthy  of  remarir. 

When  the  time  for  shedding  the  old  skin  apinroaches,  the  inter- 
nal membrane,  which  is  to  form  its  new  envelop,  is  very  vari- 
ously folded  into  ridges  throughout  the  whole  body.  In  some 
ports,  the  ridges  or  folds  are  situated  around  the  bases  of  the  mus- 
cles, and  enclose  regular  areas.  These  folds  continue  increasing 
in  size,  till  the  time  of  moulting.  This  process  produces  a  sin- 
gular arrangement  of  Ae  anterior  portions  of  the  inner  shell,  or, 
we  may  say,  inner  animal,  as  it  aflects  the  form  of  the  included 
parts.  The  centre  of  the  front  mai^^in  of  the  internal  shell  is 
drawn  inward  and  backward,  as  represented  in  fig.  23,  PI.  T,  in 
which  c  d  represents  the  outer  margin,  and  c'  n  d'  the  correspond- 
ing edge  of  the  inner  diell,  e  f  the  articulation  in  the  old  shell, 
and  e'm  f  the  corresponding  articulation  in  the  inner. 

These  folds  undoubtedly  result  from  an  increase  of  the  animal 
within  a  shell  too  small  to  admit  of  its  expansion.    The  internal 


Digitized  by  VjOOQIC 


^0  Description  of  a  Species  of  CaUgus. 

members,  like  those  of  animals  living  a  soft  skin,  appear  to  in* 
crease  in  actual  quantity  of  matter,  aa  rapidly  when  enveloped  in 
their  unyielding  corneous  covering,  as  in  their  new  membranous 
envelop. 

There  is  a  remarkable  fleshy  appendage  to  the  anterior  portion 
of  the  soft  internal  animal,  the  importance  or  functions  of  which 
we  are  unable  to  explain.  It  is  represented  at  m  n,  fig.  23,  in  its 
natural  position.  It  Ues  wholly  external  to  the  inner  shell,  and  is 
attached  only  at  o,  its  anterior  extremity.  Figure  24  is  a  profile 
view  of  this  appendage ;  similar  letters  mark  the  corresponding 
parts  in  the  two  figures.  After  separating  the  outer  skin,  it  may 
be  drawn  forward  into  the  position  in  fig.  25.  In  one  instance,  we 
found  an  animal  with  this  singular  appendage,  in  fironti  presenting 
very  much  the  appearance  in  fig.  25.  It  was,  however,  composed 
of  three  of  these  appendages,  m  n,  placed  end  to  end,  and  ap- 
peared to  have  undergone  three  successive  moultings. 

In  external  appearance,  this  organ  very  much  resembles  a  mus- 
cle, as  it  is  striated,  like  them,  though  very  coarsely.  It  is  probar 
bly  attached,  by  its  large  extremity,  to  the  outer  shelL 

^  n.  Muscular  Ststem. 

The  muscles  moving  the  several  members,  may,  in  general,  be 
distinctly  seen  and  traced  to  their  inserdons  through  the  pellucid 
covering  of  the  body.  Yet,  under  a  magnifying  power  of  five 
hundred  diameters,  we  have  not  succeeded  in  detecting  the  ulti- 
mate fibres  as  given  by  Straus.  With  a  much  lower  power,  how- 
ever, we  have  observed  that  all  the  muscles  appear  transversely 
striated,  and  by  means  of  this  important  character,  have  been  ena- 
bled to  distinguish  the  nerves  firom  the  muscles,  which,  without 
this  aid,  would  in  many  instances  have  been  difficult  or  even  im- 
possible. These  striations  are  most  distinctly  seen  in  the  flat,  sim- 
ple muscles ;  those  composed  of  several  bundles  of  fibres,  which 
is  the  case  with  many  of  the  large  muscles  on  the  back,  exhibit 
it,  but  less  perfectly.  We  have  examined  the  muscles  of  the 
common  lobster,  (Astacus  marinus,)  and  have  found  these  stria? 
in  some  instances,  though  with  less  distinctness.  These  striar 
tions  vary  much  in  their  fineness.  In  general,  they  are  from 
TYf  T  ^  TT7T  ^^  ^^  ^<^h  apart.  In  some  muscles,  among  which 
we  may  mention  those  elevating  the  buccal  mass,  we  found  them 
as  coarse  as  7^*7 ,  of  an  inch.     We  have  conjectured  that  they  are 
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Cfce  result  of  minute  fUds  in  the  muscular  fibres ;  but  ve  have 
been  unable  to  detect  an  approximation  of  these  striee,  or  any  al- 
teration in  their  appearance,  during  the  contraction  of  the  muscle : 
this,  however,  may  be  owing  to  their  extreme  minuteness.* 

On  account  of  the  very  peculiar  ibrms  and  motions  of  some  of 
the  cNTgans  in  this  animal^  it  contains  several  muscles  of  very  unu- 
sual character.  We  reserve  the  description  of  them  till  these  or- 
gansxx>nie  under  consideration. 

a.  Mu9cles  of  the  Segments  of  the  Body. 

The  first  cephalic  segment  is  flexed  by  two  short  slender  mvah 
ele9  on  each  siche,  ( R,  R^, )  situated  just  exterior  to  the  process  which 
fonns  the  artictilation  of  this  segment,  (figs.  1  and  7,)  and  di- 
rected bfickwwrd  and  outward.  They  unite  in  a  common  short 
tendon.  They  act  in  depressing  this  segment,  and  assist  in  at- 
taching its  cup  and  anterior  margin.  Thi&  margin  is  provided 
with  a  narrow  ridge,  which  is  striated  or  wrinkled  transversely, 
like  the  cup,  and  is  a^qparently  intended  to  {nroduce  a  closer  at- 
tachment of  this  margin. 

For  the  mutual  motions  of  the  cephaUc  and  thoracic  segments, 
there  are  three  pairs  of  muscles  situated  in  the  former,  two  afir 
tached  near  the  median  line,  and  one  pair  laterally.  A  pair  of 
short  muscles  (I,  I,  fig.  7)  run  nearly  parallel  with  the  median  line ; 
they  produce  the  slight  flexion  admitted  at  this  articulation.  An- 
other pair  of  muscles,  long  and  larg^,  (S,  fig.  7,)  are  situated 
on  each  side  of  the  preceding ;  they  pass  obliquely  outward.  In 
addition  to  aiding  in  flexion,  they  produce  a  lateral  sliding  motion, 
often  observed  between  these  segments.  A  third  pair  (E,  fig.  7,) 
abo  assist  in  flexion.  The  ku^e  muscles,  (E^,)  situated  in  the 
posterior  segment,  appear  also  to  pertain  to  this  joint ;  but  we  are 
not  fully  assured  that  this  is  really  their  insertion. 

The  extensor  muscles  of  the  posterior  thoracic  segment,  and 
of  the  abdomen,  arise  adjacent  to  the  median  line,  near  the  cen- 
tre of  the  antericNT  thoracic  segment.  Three  pairs  of  muscles  are 
attached  at  this  point    The  outer  (L)  pass  obliquely  outward  and 


*  Since  writing  the  aboye,  we  hare  fbdnd  that  these  striatione  have  been  obser- 
Ted  by  Dr.  Hodgldo  in  the  muiclee  of  dmui.  He  says  :  **  Innumerable  very  bu- 
nnte  but  clear  and  fine  parallel  lines,  or  strife,  may  be  distioetly  perceived,  tran»- 
Tersely  marking  the  fibrillse."  These  observations  have  led  Dr.  Hodgkin  to  doubt 
the  globular  constitution  of  the  contractile  fibre.  We  have  also  observed  them 
&tinctly  in  some  of  the  Araehnides. 
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are  inserted  near  the  apex  of  the  thoracic  joint.  The  two  pairs 
(M,  N,)  appear  to  continue  through  the  thorax,  to  the  last  joint  of 
the  abdomen.  Another  pair  of  muscles  (O)  commence  in  the 
thoracic  joint,  near  the  median  Une ;  they  pass  obliquely  outward 
to  a  point  in  the  first  abdominal  segment,  just  below  its  centre, 
where  they  are  inserted  into  the  teguments.  Another  pair  of  slen- 
der-muscles (P)  arise  near  the  insertion  of  the  last,  and  pass  to 
the  following  segment. 

The  flexor  muscles  of  these  segments,  situated  along  the  ven- 
ter, are  remarkable  for  haying  but  two  anterior  attachments,  al- 
though, counting  the  several  insertions  in  the  posterior  segments, 
there  appear  to  be  six  distinct  muscles.  Two  broad  muscles  arise 
on  each  side  of  the  medial  line  opposite  the  prehensile  legs.  As 
they  pass  between  the  stemums  of  the  natatory  legs,  they  divide 
into  three  portions  as  represented  in  fig  6  a,  PI.  I.  The  large 
muscle  here  suddenly  contracts  in  size,  and  afterwards  continues 
on,  much  diminished  in  volume ;  exterior  to  this  continuation  two 
muscles  are  attached,  each  by  a  tendon,  to  the  diminishing  portion 
of  the  main  muscle.  Though  apparently  distinct,  these  three  mus- 
cles continue  connected,  and  pass  on  beyond  the  sternum  of  the 
second  pair  of  natatories,  where  there  is  a  second  subdivison  of  the 
muscle.  We  observe  an  oblique  constriction  of  the  whole,  (fig. 
5,  b,)  below  which,  the  three  muscles  are  continued  of  nearly 
their  former  size,  and  a  fourth  is  added,  exterior  to  tlie  three. 
Hius  divided,  the  muscle  continues  into  the  abdomen,  where  the 
four  parts  are  separately  inserted :  the  exterior  pair  diverge  and 
are  attached  near  the  base  of  the  abdomen ;  the  interior,  are  in- 
serted below  the  centre  of  the  abdomen,  directly  under  the  inser- 
tions of  the  extensor  muscles  of  the  back ;  the  two  remaining 
pairs  are  continued  into  the  terminal  abdominal  segment,  the  outer 
passing  beyond  the  centre  of  this  joint.  Another  pair  of  small 
muscles  are  inserted  in  the  base  of  this  joint,  which  arise  near  the 
attachment  of  the  interior  pair  of  abdominal  muscles. 

The  other  set  of  muscles,  consisting  of  two  pair,"  arise  a  short 
distance  below  the  sternum  of  the  posterior  natatory,  exterior  to 
the  muscles  just  described.  One  pair,  the  outer,  is  inserted  in  the 
base  of  the  thoracic  joint,  and  the  inner,  laterally  below  the  cen- 
tre of  the  abdomen. 

The  lateral  motion  of  these  joints  is  produced  by  the  simultane- 
ous action  of  the  flexor  and  extensor  of  the  same  side.     The  in- 
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sertioB  of  the  more  powerful  of  the  abdominal  muscles  below  the 
centre  of  this  segment,  in  preference  to  an  attachment  near  its 
base,  enables  the^mimal  to  give  this  segment  great  flexion.  When 
the  animal  has  been  attached  to  the  glass  out  of  the  water,  we 
have  often  separated  the  anterior  portion  of  the  body  from  the 
glass,  till  it  formed  an  angle  of  76°  or  8(P  with  the  abdominal 
portion,  and  generally  the  animal  has  succeeded  through  the  ac- 
tion of  these  muscles  in  restoring  its  head  again  to  the  glass. 

The  muscle  (O)  on  the  back  may  possibly  be  attached  to  the 
muscle  (N)  and  not  to  the  thoracic  segment.  We  have  not  sue* 
ceeded,  in  our  dissections,  in  exposing  these  muscles  in  order  to 
determine  this  point. 

b.  Muscles  of  the  organs  appertaining  to  the  several  segments. 

1.  Anterior  Cephalic  Segme^. — ^In  the  following  account,  we 
shall  in  general  describe  only  the  muscles  moving  the  basal 
joints  of  each  of  the  legs.  More  minute  particulars  may  be  ob<- 
tained  by  reference  to  the  plates. 

The  muscles  moving  the  cup,  have  not  been  satisfactorily  de- 
termined. A  slightly  elevated  line  passes  ^m  each  side  with  a 
curve  into  the  membrane  of  this  organ,  which  may  be  muscular ; 
if  so,  they  act  in  flattening  the  cup  preparatory  to  its  attachment. 

The  antennae  have  two  extensors  and  one  flexor.  The  two  exr 
tensors  axe  inserted  in  a  tendon,  occupying  the  anterior  margin  of 
the  base.  They  extend  half  way  to  the  eyes ;  one  (a,  fig.  7  and 
fig.  1)  above  the  flexor  of  the  anterior  cephalic  segment,  is 
attached  to  the  uppet  shell ;  the  other,  (a^,  fig.  1, )  much  the  small- 
est, passing  imder  the  same  muscle,  is  attached  below.  The 
flexor  (b,  figs.  7  and  1,)  is  inserted  near  the  outer  part  of  the  base^ 
by  means  of  a  short  tendon,  and  is-  attached  near  the  base  of  the 
preceding  muscles.  These  organs  have  but  little  motion,  and  are 
seldom  observed  in  action. 

2.  Posterior  Cephalic  Segment. — The  elevators  of  the  InicctU 
mass  are  four  short  narrow  muscles,  inserted  in  the  bony  -pro- 
cesses, g,  (figs.  12  or  17,)  and  attached  to  the  teguments  below, 
under  the  anterior  extremity  of  the  mouth ;  the  insertion  of  one  is 
exactly  posterior,  and  of  the  other,  a  little  lateral,  as  is  represented 
in  fig.  17.  By  means  of  these  muscles  the  buccal  mass  may  be 
elevated  to  a  right  angle  with  the  surrounding  parts.  On  dying, 
the  mouth  is  often  left  in  this  elevated  position.  A  muscular 
band  peases  across  the  back  p^t  of  the  buccal  mass  and  after' 
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attaching  itself  to  the  cnirved  process,  f  (^g.  12,)  on  each  sUte, 
continues  on,  and  is  inserted  in  the  shell  At  c,  (fig.  7,)  near  the 
eyes,  we  observe  the  attachment  of  a  pair  of  muscles  which  are 
in  action  when  the  buccal  mass  moves ;  we  have  not  detected 
their  insertion,  but  suppose  from  their  position  that  they  act  in 
depressing  it. 

The  internal  parts  of  the  mouth  which  receive  distinct  moa- 
cles  are  as  follow :  the  upper  lip,  the  mandibles,  and  the  parts  of 
the  inner  mouth.  The  upper  lip  is  provided  with  two  pairs  of 
retractors  which  are  attached  near  the  centre  of  the  exterior  mem- 
brane of  the  mouth.'  The  interior  pair  are  very  slender ;  they  are 
inserted  in  a  minute  process  near  the  extremity  of  the  lip,  (fig.  16,) 
and  move  merely  the  extremity,  giving  it  the  position  in  fig.  16. 
The  exterior  pair  are  four  times  the  width  of  the  interior ;  they 
are  inserted  near  the  middle  of  the  lip  and  retract  this  organ 
nearly  to  the  bony  arch. 

The  mandibles  are  provided  with  muscles  of  extraordinary 
length  and  power.  There  are  two  pairs  connected  with  the  same 
slender  bony  tendon,  the  one  with  its  extremity,  and  the  other  with 
its  posterior  side.  The  former,  (d,  figs.  1  and  7, )  pass  outward  and  a 
little  downward,  and  on  approaching  the  apex  of  the  basal  joint  of 
the  third  pair  of  maxillipeds,  curve  suddenly  backward ;  they  are 
finally  inserted  in  the  margin  of  the  shell  opposite  the  articula- 
tion of  the  head  and  thoriax,  after  having  run  over  a  space  equal 
to  one  half  the  whole  length  of  the  ce{dialo-thoracic  segment. 
The  other  pair  extend  obliquely  backward  and  outward  under 
the  base  of  the  rudimentary  feet.  Although  these  organs  are 
provided  with  such  remarkable  muscles,  they  are  very  confined 
in  their  motions.  They  occasionally  have  a  vibratory  motion 
when  the  animal  is  nearly  exhausted,  and  this  is  the  only  action 
we  have  observed.  Their  position  and  the  form  of  the  adjacent 
parts  satisfies  us  that  their  extremities  caimot  be  projected  out  of 
the  mouth ;  and  probably  they  can  scarcely  reach  the  opening 
between  the  lips. 

On  account  of  the  thickness  of  the  enveloping  membranes,  and 
the  difficulty  of  dissecting  the  internal  parts  of  the  buccal  mass, 
vfe  have  not  discovered  the  muscles  moving  these  parts.  We 
can  only  specify  one  pair  of  dender  muscles,  which  are  ins^ted 
in  the  lateral  portions  of  the  process  g,  (fig.  17.)  It  is  the  re- 
tractor of  these  ptoeesses,  and  through  them  opens  the  folds  which 
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dose  tbe  esoidiflgiis,  by  means  of  a  tendon  inaerted  in  the  lover 
ntiemity  of  these  folds. 

The  basal  joint  of  the  first  pair  of  nuixiUipeds  has  but  little 
motion.  There  are  two  short  muscles,  elevating  or  depressing 
the  extr^nities  of  this  joint,  which  we  may  consider  a  flcccor  and 
an  extensor.  The  flexor,  which  is  inserted  near  the  interior  ex** 
tremity,  is  directed  backward  and  a  little  outward  to  its  attach- 
ment to  the  lower  shell,  exterior  to  the  base  of  the  following  pair 
€ii  feet  The  extensor  is  inserted  at  the  posterior  margin  of  the 
joint,  and  extends  obliquely  inward,  approaching  the  attachment 
of  the  flexor.  In  the  female  these  muscles  have  nearly  the  same 
position  as  in  the  male  (fig.  18  a ;)  the  flexor  is  inserted  near  the 
sjHue  on  this  joint.  The  united  action  of  these  muscles  draws  the 
anterior  margin  of  this  joint  from  the  shelL  To  oppose  this  mo- 
tion there  is  a  large  muscle  inserted  near  this  margin  and  extend- 
ing one  side  below  the  eyes,  (e,  fig.  7,)  where  it  is  attached  to  the 
back  shell 

The  extensor  of  the  second  joint  of  this  pair  of  legs  is  a  long 
brood  muscle  attached  to  the  shell  above  the  lai^e  curved  spine, 
(f,  fig.  7.)  Th^re  is  a  small  flexor  of  this  joint,  attached  to  the 
posterior  apex  of  the  basal  joint. 

The  rudimentary  feet,  or  second  pairy  are  provided  with  but 
few  small  muscles,  requiring  no  remarks. 

The  third  pair  are  remarkable  for  having  as  various  motions  as 
could  be  aflbrded  by  a  ball  and  socket  joint  This  arises  from 
their  insertion  on  a  fleshy  prominence,  composed  probably  of  the 
rudiments  of  the  small  basal  joints  in  the  corresponding  oi^ans  of 
the  higher  Crustacea.  To  pKKluce  these  various  motions,  each 
leg  is  provided  with  five  muscles  radiating  from  the  base,  some  of 
which  are  of  very  peculiar  form.  Four  of  these  muscles  are  in« 
serted  into  the  base  of  the  first  joint  and  one  along  its  posterior 
margin.  The  latter  appears  to  be  attached  to  the  back  near  the 
median  line,  a  short  distance  behind  the  eyes,  (g^  fig-  7.)  Of  the 
remaining  muscles,  two  pass  forward  and  outward,  (h,  i  fig.  1 
and  fig.  7,)  one  directly  outward,  and  the  fourth,  (k,  fig.  7,)  back- 
ward and  outward.  The  most  anterior  (h)  is  a  slander  muscle, 
attached  just  exterior  to  the  base  of  the  first  pair  of  maxillipeds. 
The  second  (i,  fig.  1  and  fig.  7)  is  composed  of  two  parts  in- 
serted  into  the  same  tendon.  These  parts  continue  together 
through  half  their  length,  then  sepamte)  and  soon  after  each  di* 
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Tides  into  two  nearly  equal  .portions,  which  divei^  under  the 
large  curved  spine  and  pass  to  their  attachment  at  the  margin  of 
the  shell. 

The  base  of  the  fourth  pair  of  maxillipeds  has  a  narrow  pro=- 
longation,  which  affords  attachment  to  two  muscles ;  one  passes 
posteriorly,  and  is  attached  near  the  articulation  of  the  head  and 
thorax,  (m,  fig.  7,)  another  extends  outward  in  front,  beneath  the 
extremity  of  the  adjacent  spine.  Two  other  short  muscles  are 
inserted  at  the  base  of  the  prolongation,  and  are  also  attached 
near  the  spine ;  one  on  the  back,  and  the  other  below.  The  last 
of  the  muscles  moving  this  pair  of  legs,  extends  outward  and  is 
attached  to  the  epimeial  articulation,  (1,  fig.  7.) 

The  terminal  claw  is  provided  with  flexor  muscles  of  great 
strength.  A  large  conical  muscle  attached  along  the  whole  pos< 
terior  margin,  is  inserted  in  a  bony  tendon  extending  from  the 
inner  pcnrtion  of  the  base  of  the  claw.  Another  large  muscle 
arises  from  the  basal  portion  of  the  joint  and  is  inserted  into  the 
preceding  muscle  a  short  distance  fix)m  its  insertion.  There  is 
the  same  arrangement  in  the  female,  (fig.  18  b. )  A  small  extensor 
is  inserted  in  the  outer  part  of  the  base  of  the  claw  and  attached 
to  the  outer  posterior  margin  of  the  first  joint. 

3.  AfUericr  Thoracic  Segment. — The  two  legs  of  each  pair  of 
natatories,  have  been  described  as  simultaneous  in  their  action, 
which  consists  in  their  rotation  with  the  included  stemqm,  on 
their  anterior  margin. 

The  principal  elevator  of  the  first  pair  of  natatories  is  a  large 
digastric  muscle.  This  muscle  occupies  the  space  between  the 
basal  joint  of  these  legs  and  the  preceding  pair.  It  is  composed  of 
four  muscles  which  unite  in  a  common  tendon ;  this  tendon  passes 
under  a  curved  osseous  jprocess,  by  which  it  is  confined  in  its 
place,  and  is  then  united  to  another  bundle  of  muscular  fibres  in* 
serted  in  tbe  lower  surface  of  the  leg.  The  depression  o£  these 
legs  is  produced  by  a  long  muscle  which  is  ins^ted  in  the  joint 
near  its  base  ;  it  is  directed  forward  and  outward,  passing  under 
the  digastric  muscle  beyond  the  articulation  between  the  head 
and  thorax,  and  is  attached  to  the  epimeral  articulation  (n,  fig.  7.) 
This  pair  of  legs,  though  thus  provided  with  muscles  of  consider- 
able strength,  is  seldom  used  by  the  animal  in  effecting  its  motions. 

We  have  already  seen  that  the  second  pair  of  natatory  legs 
are  well  adapted  to  form  powerful  propelling  organs;  that  the 
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iabellifbrm  arrangement  of  thek  pinnalas,  the  attachment  of 
these  i^nnulae  to  two  distinct  articulated  branches,  added  to  tb» 
flattened  form  of  the  joints,  give  the  oars  a  broad  expanded  sur- 
face for  action  on  the  water  in  swimming.  They  are  farther 
fitted  for  this  object  by  the  provision  of  a  large  nmnber  of  pow- 
erful muscl€»3,.  which  occupy  nearly  the  whole  of  the  thoracic 
segment. 

Inserted  in  the  anterior  part  of  these  legs,  there  are  three  large 
muscles  attached  to  the  back  shell,  two  of  which  (o,  p,  fig.  7) 
arise  on  the  median  line — a  third  (q)  at  the  articulation  between 
the  head  and  thorax.  Four  powerful  muscles  are  inserted  in  its 
posterior  margin ;  the  three  outer  (u,  t,  s,)  pass  backward,  and  are 
inserted  in  the  posterior  and  medial  part  of  the  segment  above. 
The  fourth  (r )  is  attached  to  the  back  shell  over  the  anterior  part  of 
the  base  of  the  leg,  near  the  medial  line  of  the  body ;  it  first 
passes  inward  and  backward,  then  curves  outward  around  the  base 
of  the  muscle  adjoining,  (s,)  and  finally  extends  upward  to  the  po»> 
terior  margin  of  the  leg.  The  circular  form  of  this  muscle  is  sO 
very  extraordinary,  that  we  at  first  doubted  its  muscular  nature. 
We  have  however  assured  ourselves  of  this  fact  by  frequent  di£h 
sections.  Two  other  short  muscles  with  convei^g  fibres,  ( w,  v, ) 
arise  laterally  from  a  broad  base  in  the  epimeral  articulation,  ami 
serve  to  retract  the  leg  to  the  shell.  These  muscles  probably  co-^ 
operate  with  the  posterior,  in  the  depression  of  the  leg. 

If  these  oar-like  legs  struck  the  water  with  the  same  broad  ex- 
panded surface,  in  their  backward  motion^  as  in  their  forward  pro- 
pelling action,  the  animal  would  advance  but  slowly,,  if  at  all ; 
for  the  latter  would  be  coimteracted  by  the  former.  There  isB 
provision  against  such  a  defect,  in  the  muscles  moving  the  several 
joints  of  these  legs,  by  the  action  of  which,  the  terminal  portions 
receive  a  partial  revolution,  and  cut  the  water,  when  drawn  back- 
ward, by  their  thin  anterior  edge.  Their  special  adaptation  for  this 
purpose  is  apparent,  even  in  the  pinnula  terminating  the  leg,  which 
instead  of  being  ciliated  on  both  edges,  is  furnished  anteriorly 
with  a  thin  membranous  expansion. 

These  legs  appear  to  be  the  only  organs  for  walking  as  well  as 
swimming. 

The  principal  extensors  of  the  third  pair  of  legs,  or  the  aprwij 
are  four  in  number ;  two  (y,  z)  arise  on  the  back  near  the  medial 
liae,  and  pass  laterally  to  the  outer  insertiim  of  the  aptoa.    One 
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of  the  remaining  two,  (x,)  arises  just  above  the  posterior  sinus, 
and  the  other  from  the  inner  margin  of  this  sinus ;  both  are  at* 
tached  on  the  back,  and  inserted  near  the  articulation  of  the  ster* 
num.  The  fLexat  muscles  arise  below,  just  outside  the  apron,  and 
occupy  the  greater  part  of  its  interior.  A  single  muscle  is  attached 
near  the  articulation  of  the  stemiun,  and  passes  into  the  basal 
portion. 

This  apron,  a|^nded  to  the  cef^ialo-thoracic  segment,  forms 
the  anterior  portion  of  the  body  into  a  large,  broad  cup,  which  is 
perfectly  closed^  with  the  exception  of  a  small  opening  at  eadi  of 
the  posterior  sinuses.  These  we  have  edready  described  as  pro* 
vided  with  a  folded  membrane,  furnished  with  muscles  capable  of 
drawing  it  over  and  completely  shutting  thex>pening.  The  mem- 
branous margin  of  the  animal  near  the  antennas,  has  also  a  fold 
by  which  a  small  leak,  if  it  be  such,  is  closed*  Considering  these 
several  provisions,  it  is  probable,  that  the  whole  of  this  anterior 
portion  of  the  animal  is  especially  adapted  to  enable  the  animal 
to  attach  itself  firmly  during  the  rapid  motions  of  the  fish,  and 
that  the  small  marginal  cups  in  front  are  relied  on,  only  while  the 
fish  is  stationary,  or  but  slowly  moving. 

The  remaining  pair  of  legs  are  moved  by  rfiort  slender  muscles, 
and  seem  to  possess  little  power^  They  usually  hang  loose  and 
motionless  while  the  animal  is  swimming,  and  when  attached  to 
the  body  of  the  fish,  are  commonly  extended  by  the  side  of  the 
abdomen. 

in.  Nervous  System. 

a.  The  organs  of  the  senses. 

The  only  organs  in  the  Caligus,  which  wb  have  been  able  to 
distinguish  as  the  undoubted  residence  of  special  senses,  are  the 
eyes  and  the  antennae.  The  latter  organs  have  already  been  de- 
scribed ;  it  remains  to  explain  the  structure  of  the  eyes. 

The  eyes  are  wholly  internal,  and  are  situated  near  the  centre 
of  the  posterior  cefdialic  segment,  directly  over  the  lower  part  of 
the  buccal  mass.  They  are  two  in  number,  simple  in  their  struc- 
ture, and  placed  near  one  another,  oqa  single  reddish-black  ground. 
They  project  from  each  side  of  this  colored  ground,  with  a  spher- 
ical surfiaboe,  somewhat  exceeding  a  hemisphefe.  On  dissection 
we  readily  distinguidi  the  following  parts. 

L  A  cornea,  which  is  thin  and  transparent  and  forms  the  ^her^ 
ical  surface  of  the  eye : 
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%  A  Um^  aimple,  spherical,  and  distant  from  the  cornea;  its 
diameter  is  about  half  that  of  the  cornea  ^^ 

3.  A  colorless,  transparent  fluid,  which  we  presume  to  be  the 
aqueous  humor  j  occupying  the  space  just  within  the  cornea: 

4  A  deep  red,  neariy  \A9c\l  pigmenty  which  forms  the  colored 
spot  supporting  the  eyes. 

We  have  not  observed  the  vitreous  humor.  In  the  spherical 
form  of  the  lens,  the  eyes  resemble  the  same  organs  in  fishes. .  They 
are  not  movable,  and  have  no  connections  except  by  the  optic 
nerve.  The  adjacent  parts  are  transparent,  enabling  the  animal 
to  see  in  both  directions.  We  have  already  described  the  shell 
above,  and  referred  to  its  refnresentation  in  fig.  8,  PI.  IT.  It  is 
perfectly  flat,  without  any  spherical  projection,  corresponding  to 
that  of  the  cornea  within.  The  translucent  elongated  space  in  fig. 
8,  lies  in  the  shell,  and  passes  over  the  space  between  the  eyes. 

b.  The  nerves. 
.  The  n^vous  system  contains  but  two  ganglions,  and  these  by 
iheir  close  approximation  appear  at  first,  to  compose  but  one. 
They  are  situated  directly  behind  the  eyes,  the  one  above  the 
esophagus,  and  the  other  below  it,  and  are  so  intimately  connect- 
ed on  each  side  of  this  portion  of  the  alimentary  canal,  that  it  has 
been  found  impossible  to  separate  them,  (fig.  20.)  Indeed,  it  would 
scarcely  convey  an  incorrect  idea  of  the  formy  to  describe  it  as  25* 
single  mass,  with  a  longitudinal  cavity  through  the  centre,  for  the 
passage  of  the  esophagus.  The  size  of  the  united  ganglions  is 
rather  greater  than  that  of  the  buccal  mass.  The  nerves  arising 
firom  these  ganglions  are  flat,  fibrous  cords,  enclosed  within  a 
membranous  envelope  or  neurolemma.  This  neurolenuna  is  often 
one  fourth  wider  than  the  bundle  of  nervous  fibres  contained  with- 
in,  and  these  fibres  appear  to  pass  through  without  any  attach'* 
ment.  The  neurolemma  is  sometimes  slightly  folded,  which 
gives  acrenated  appearance  to  the  margin  of  the  nerve. 

The  brain  or  cephalic  ganglion  has  a  broad  ovate  or  sub-cordate 
form.    It  gives  ofi*  three  pairs  of  nerves. 

The  first  pair,  (a  fig.  20,  PI.  IV,)  leaves  the  central  part  of  the 
anterior  margin  and  passes  directly  to  the  eyes.  As  the  ejres  are 
adjacent  to  the  gangUon,  these  nerves  are  very  shcHt. 

*  The  lens  in  the  simple  eyes  of  cmstacea  is  usually  described  as  being  in  im^ 
mediate  contact  with  the  cornea :  it  wis  very  evidently  distant  from  this  mem* 
bnme,  in  the  Caligus. 

Vol.  XXXrV.— No.  2.  32 


Digitized  by  VjOOQIC 


HSO  Descriptim  of  a  Species  &f  CnKgu$. 

The  second  pair,  (b  fig.  20,)  arises  from  the  same  ma^n  later- 
ally,  and  extends  upward  towards  the  cup,  (fig.  18,)  passing  just 
within  the  articulating  process  of  the  cephalic  segments.  It  gives 
out  lai^e  branches  which  are  distributed  to  the  surrounding  mus^ 
cles  and  teguments.  The  anterior  extremity  which  goes  to  the 
cup  is  scarcely  one  third  the  size  of  the  base. 

A  small  hollow  vessel,  (fig.  18,)  extends  from  the  0]^ans  which 
we  have  considered  analogous  to  the  inner  antennae  in  other  Crus- 
tacea, along  the  median  Une,  and  appears  to  terminate  in  a  bulb, 
about  half  way  to  the  brain.  This  vessel  has  been  the  subject 
of  much  investigation,  without  removing  all  the  doubts  respecting 
its  nature.  When  separated  fiom  the  body,  it  appeieffs  to  be  a 
kMTge  neurolemma,  containing  two  small  bundles  of  nervous  fibres, 
and  this  is  our  final  conclusion,  though  adopted  with  some  hesita- 
tion. It  appears  probable,  from  the  result  of  some  of  our  dissec- 
tions, that  this  bulb  receives  a  nerve  from  each  side,  which  either 
arises  directly  from  the  brain,  or,  is  a  branch  of  the  nerve  last  de- 
scribed. If  this  is  a  distinct  pair,  it  corresponds  to  the  third,  or 
inner  antennary  pair  in  the  lobster,  as  given  by  Edwards,  and  the 
pair  described  as  passing  to  the  cup,  and  surrounding  teguments 
and  muscles,  is  the  analogue*  of  the  fourth  pair,  which  has  a  simi-' 
lar  distribution  in  the  lobster. 

The  remaining  pair  of  nerves,  (c,)  arise  firom  the  anterior  an- 
gles of  the  brain,  and  pass  to  the  antennae ;  they  are  one  half  lar- 
ger than  any  other  in  the  body.  Near  the  origin,  they  give  off  ex- 
teriorly a  slender  branch,  which  continues  nearly  parallel  with 
the  main  nerve,  and  passes  to  the  muscles  of  the  antennae.  With- 
out farther  branching  they  extend  in  nearly  a  straight  line  to  the 
base  of  the  antennae,  where  they  subdivide  into  four  large  branch- 
es, which  are  distributed  to  the  flei^y  papillae,  (fig.  19,  PI.  T.) 
Two  nerves  from  the  posterior  branch  run  along  the  muscles,  and 
are  continued  into  the  terminal  joints,  one  to  each  of  the  two  teN 
minating  sets  of  setae.  The  antennae  are  so  abundantly  furnished 
with  nerves,  that  they  must  be  the  seat  of  an  important  sense. 
The  sense  of  touch  is  the  only  one  for  which  their  peculiar  form, 
and  their  delicate  papillae,  appear  adapted. 

The  thoracic  ganglion,  which  is  composed  of  all  the  thol»cic 
and  abdominal  ganglions  united,  has  a  cordate  form,  and  is  some- 
what larger  than  the  brain.     Its  inferior  extremity  extends  rather 
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farther  beyond  the  brain,  than  the  brain  beyond  it  in  front  This 
ganglion  gives  off  seven  pairs  of  nerves  in  front  and  laterally,  and 
two  pairs  behind,  besides  a  central  nerve  or  the  spinal  cord. 

The  first  two  pairs  originate  at  the  centre  of  the  anterior  mar* 
gin,  (d,  e,  fig.  20.)  The  inner  is  quite  slender  and  appears  to  en- 
ter the  month  each  side  of  the  esophagus.  The  second  has  twice 
the  diameter  of  the  first ;  it  curves  more  outward,  and  is  suiq[)osed 
to  go  to  the  mandibles  and  their  muscles.  These  nerves  pass  under 
the  buccal  mass,  and  cannot  be  traced  while  it  is  in  its  natural  po- 
sition. They  invariably  appear  broken  off  when  the  buccal  mass 
is  removed ;  and  sometimes  after  detaching  it,  a  nerve  equal  in 
size  to  the  first,  has  been  seen  entering  the  mouth  near  the  esoph- 
agus, as  above  stated.  These  fSstcts  have  been  deemed  sufficient 
to  authorize  the  above  opinion  reelecting  the  destination  of  these 
nerves. 

The  third  pair  (f,  fig.  20)  arise  ix(xa  the  anterior  angle  of  the 
ganglion.  They  give  out  a  branch  exteriorly  to  the  muscles  of 
the  first  pair  of  legs,  and  afterwards  continue  to  these  organs,  and 
pass  into  the  terminal  joints  afier  giving  a  branch  to  the  basal 

The  fourth  pair  (g)  arise  just  posterior  to  the  last,  and  are  dis- 
tributed to  Ae  outer  teguments.  They  afford  a  branch  near  their 
origin,  which  probably  passes  to  the  rudimentary  legs :  soon  after 
they  divide  into  two,  parts;  one  branch  passes  outward  and  a 
little  forward  towards  the  curved  spine,  and  subdivides  into  four 
branches  before  reaching  it,  which  are  distributed  to  the  neigh- 
boring teguments ;  the  other  branch,  extends  backward  to  the 
epimeral  articulation,  just  below  the  articulating  processes,  where 
it  peases  to  the  epimeral  segment ;  it  then  branches,  and  is  dis- 
tributed to  the  various  parts  of  the  inferior  portion  of  this  segment. 

The  fifth  pair  (h)  arise  from  the  lateral  margin  of  the  gan- 
gUon,  some  distance  behind  the  {nreceding.  They  give  off  a  slen- 
der branch  near  their  origin,  and  pass  along  with  the  branch  to 
the  third  pair  of  maxillipeds. 

The  sixth  pair  (i)  arise  near  the  preceding,  and  are  large  nerves. 
They  divide  immediately,  and  then  subdivide  into  several  branch- 
es, which  are  distributed  to  the  fourth  pair  of  maxillipeds,  and 
their  muscles. 

The  seventh  pair  (k)  originate  near  the  last,  soon  divide  into 
two  branches,  which  pass  to  the  muscles  of  the  same  legs.  They 
are  slender  nerves. 
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These  seven  pairs  appear  to  correspond  to  those  of  the  first  tho* 
lacic  ganglions  in  the  macrural  Crustacea.  The  remaining  nerves 
pertain  to  the  thoracic  legs,  and  the  abdominal  portions  of  the 
body.* 

The  outer  pair  (1)  belong  to  the  anterior  natatories.  They 
continue  parallel  with  the  spinal  cord  till  they  reach  the  furcate 
process  on  the  venter;  they  then  curve  outward,  exterior  to  the 
ventral  muscles,  give  off  three  branches  in  succession  from  the 
outer  side,  to  the  muscles  of  the  first  natatory.  Before  entering 
the  basal  joints  of  these  legs,  they  divide  into  three  portions, 
which  enter  together;  the  inner  branch  is  quite  slender,  and  pass- 
es to  the  posterior  movable  seta,  and  the  jointed  appendage ,-  the 
middle  is  distributed  to  the  muscles  of  the  basal  joint ;  the  outer 
branch  gives  a  slender  nerve  to  the  sqpex  of  the  basal  joint,  and 
then  passes  to  the  two  following  joints,  dividing  as  it  enters  tbenu 
We  refer  for  minuter'details  to  figure  18,  Plate  V. 

This  pair  of  nerves  give  off  a  slender  branch  near  their  origin, 
(r,  fig!  20,)  which  passes  to  the  attachments  of  the  stomach. 

The  next  pair  of  nerves  (m)  are  distributed  to  the  second  pair 
of  natatories.  They  diverge  from  the  spinal  cord — to  which  they 
are  adjacent— ibelow  the  furcate  process,  and  soon  give  off  a  branch 


*  The  apparent  correspondence  of  these  nerves,  with  those  of  the  first  thoracic 
ganglion  in  the  higher  crustaoea,  together  with  the  great  similaritj  in  the  last  two 
pairs,  to  those  which  are  distributed  to  the  posterior  pair  of  maxilUpeds  in  the 
decapodous  species,  (see  Edwards's  Hist.  Nat.  des  Crustacea,  T.  I.  p.  137)  have 
induced  us  to  adopt  the  designations  heretofore  employed  in  speaking  of  the  organs 
of  this  segment  of  the  body,  in  which  we  consider  the  three  posterior  pairs  of  oe« 
phalic  legs  as  the  anologues  of  the  three  pairs  of  mazillipeds  in  the  typical  species. 
The  only  objection  which  can  be  urged  to  this  view,  arises  from  there  then  being 
but/mcr  pairs  of  thoracic  legs.  This  objection  will  however  be  removed  if  we  may 
consider  the  fhrcate  bone  on  the  venter,  just  anterior  to  the  first  pair  of  natatories, 
as  the  rudiment  of  the  sternum  of  a  fifth  pair,  which  view  is  fkvored  by  its  posi* 
tion,  and  its  resemblance  to  the  stemums  of  the  following  pairs. 

If  this  conclusion  is  correct,  the  twenty-one  rings,  the  narmtd  number  consti- 
tuting the  body,  may  be  considered  as  distributed  in  the  following  manner : 

The  Anterior  esphalie  segment,  includes  the  second  and  third,  as  the  first — the 
ophthalmic — ^is  wanting.  The  potUrior  c^haUc  segment,  contains  the  following 
■az,  corresponding  to,  the  mandibles,  ^fourth,)  and  a  pair  of  maxilla,  (fifth,)  in  the 
buccal  mass;  and  the  four  pair  of  foet  attached  ta this  segment.  The  anterior 
tkorude  segment  will  include  the  tenth,  eleventh,  twelfth  and  thirteenth  rings,  to 
which  the  fiuoata  process,  the  two  pairs  of  natatory  legs,  and  the  apron,  pertain. 
The  posterior  tkoracie  segment,  is  the  fourteenth  ring.  The  remaining  seven  rings, 
the  abdominal,  constitute  the  terminal  portions  of  the  body ,  some  of  these  last 
may  however  be  wanting. 
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interiorly,  which  passes  down  the  venter,  and  appears  to  be  dis- 
tributed  to  the  ventral  muscles.  As  they  approach  this  pair  of 
natatories,  they  give  off  another  branch  from  the  same  side,  which 
also  passes  backward,  and  is  stipposed  tafumish  nerves  to  the  pos- 
terior muscles  of  these  legs.  On  entering  these  natatories,  the 
nerve  divides  into  two  branches,  the  upper  of  which  soon  gives 
(^  a  third ;  the  inner  nerve,  as  in  the  preceding  legs,  goes  to  the 
posterior  seta,  and  tlie  articulated  appendage ;  the  middle  furnishes 
the  basal  joint,  and  sends  a  branch  into  the  terminal ;  the  outer 
affords  a  small  nerve  to  the  seta  at  the  apex  of  the  basal  joint,  and 
then  passes  mto  the  extremity  of  the  leg. 

This  pair  of  nerves  give  off  a  branch  exteriorly  near  their  ori- 
gin, (s,  fig.  20,)  which  curves  outward  under  the  furcate  process, 
(s,  fig.  18,)  beneath  the  ventral  muscles,  gives  a  nerve  to  these 
muscles,  and  is  then  distributed  to  the  anterior  muscles  of  the 
second  pair  of  natatories,  and  to  the  adjoining  teguments.  Its 
branches  may  be  seen  at  s',  s",  fig.  18. 

The  spinal  cord,  furnishes  the  nerves  to  the  remaining  mem- 
hess.  It  appears  to  be  composed  of  two  parts  near  its  origin,  but 
there  is  no  division  till  it  has  passed  beyond  the  sternum  of  the 
second  pair  of  natatories.  Previous  to  this  division,  a  short  dis- 
tance below  the  sternum,  this  spinal  cord  gives  off  from  each  Side 
a  large  nerve  which  goes  to  the  apron.  These  nerves  are  seldom 
exactly  opposite  in  their  origin ;  as  is  also  the  case  with  the  nerves, 
r  and  s,  fig.  20. 

The  nerves  to  the  apron,  just  before  entering  it,  give  off  a  branch 
exteriorly,  which  is  distributed  to  the  outer  portions  of  the  apron, 
or  more  properly  its  terminal  joints.  Soon  after  entering  the 
apron  the  main  nerve  Again  divides,  and  one  branch  is  distributed 
to  the  basal  part,  and  the  other  to  the  muscles  of  the  following 
portion  of  the  apron. 

The  spina]  cord,  after  giving  off  the  nerves  to  the  apron,  soon 
divides.  Thus  divided,  it  gives  off  a  pair  of  nerves  to  the  re- 
maining thoracic  legs,  and  on  entering  the  abdomen,  furnishes  a 
pair  of  nerves  which  branch  in  this  segment.  It  thence  con- 
tinues to  the  last  segment,  and  distributes  fibres  to  the  terminal 
pcMtions  of  the  body. 
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IV.  Nutritive  System. 

a.  Organs  of  digestion. 

The  alimentary  canal,  ^  (fig.  9,  PL  V,)  is  composed  of  three  dis- 
tinct parts,  corresponding  to  the  esophs^us,  the  stomach  and  the 
intestine. 

The  esophagus  constitutes  one  sixth  the  whole  length  of  the 
alimentary  canal,  and  in  large  individuals  is  aboui  one  sixteenth 
of  an  inch  long.  It  extends  in  the  form  of  a  long  slender  tube  of 
uniform  diameter  to  the  stomach,  and  passes  a  short  distance  into 
its  cavity.  Its  insertion  in  the  buccal  mass  may  be  seen  in  fig. 
17,  which  is  an  under  view  of  this  organ.  The  anterior  opening 
is  closed  by  two  fleshy  folds,  which  have  already  been  described 
when  speaking  of  the  organs  and  muscles  of  the  buccal  mass. 
At  its  conunencement,  there  is  an  oblong  enlargement,  (fig. 
10,)  longitudinally  striated,  which  may  be  considered  a  pharynx. 
The  communication  with  the  stomach  is  closed,  but  whether  by 
a  sphincter  or  valve  is  undetermined.  The  peristaltic  motion  fire- 
quently  seen  in  the  stomach  and  intestine,  never  extends  into  the 
eso^diagus. 

This  portion  of  the  alimentary  canal  is  Teadily  separated  into 
two  membranes.  The  inner,  the  mucous  coat,  is  thin  and  trans* 
parent,  and  very  smooth.  The  outer  is  much  thicker,  and  scarcely 
semi-transparent ;  its  muscular  fibres  are  not  apparent  When 
highly  magnified,  its  exterior  surface  appears  very  uneven.  If 
the  mouth  is  detached  firom  the  body  with  care,  the  esophagus  often 
continues  attached  to  it,  and  presents  the  appearance  exhibited  in 
fig.  17.  The  inner  coat  is  usually  entire  to  its  termination  in  the 
stomach,  while  the  outer  which  is  continuous  with  the  exterior 
membrane  of  the  stomach  is  invariably  torn  off,  not  far  firom  the 
base  of  the  esophagus,  as  in  the  figure. 

The  stomach  has  a  broad  cordate  form,  and  is  a  Uttle  shelter 
than  the  esophagus,  and  when  expanded  is  somewhat  wider  than 
long ;  vertically  it  is  quite  narrow.  The  anterior  extremity  liea 
between  th^  prehensile  legs,  and  posteriorly  it  extends  under  the 
furcate  process  on  the  venter.  The  lateral  margin  is  very  deeply 
crenated,  owing  to  the  peculiar  arrangement  of  its  muscles.  The 
teguments  of  the  stomach  are  composed  of  the  same  coats  as  the 
esophagus,  and  they  present  the  same  general  character.  The 
inner  appears  uniformly  smooth  and  even.    The  outer  contains 
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neTeral  miUKnilar  bands,  which  connect  the  opposite  crenations ;  in 
their  contraction  the  crenations  are  rendered  more  prominent. 
These  muscles  are  connected  by  other  dender  muscles>irregularly 
arranged,  which  contract  the  stomach  longitudinally.  The  lateral 
portions  of  the  stomach  are  comiected  on  each  side  with  the  shell 
adjoining,  by  Hgamentous  or  cellular  attachments,  as  is  represented 
in  fig.  9.  There  is  no  valve  between  the  stomach  and  the  intes- 
tine, and  when  the  peristaltic  motion  is  reversed,  as  often  happens, 
the  fluids  frequently  return  into  the  stomach. 

The  intesHne^  at  its  commencement,  is  between  three  and  four 
times  the  diameter  of  the  esophagus,  aiKi  about  one  fifth  the  di- 
ameter of  the  stomach.  It  is  dightly  enlai^ed  below  the  second 
pair  of  natatories,  where  there  are  two  pairs  of  glands,  contracts 
again  as  it  passes  below  the  apron,  and  thence  continues  of  uni- 
fonn  aze  to  the  rectum.  Its  structure  is  very  similar  to  that  of 
the  stomach,  both  in  its  inner  and  outer  coat  The  arrangement 
of  its  muscles  in  regular  bands  is  represented  in  fig.  11 ;  during 
their  action  the  canal  is  crenated  as  in  the  figure.  The  intestine 
is  attached  by  distinct  ligaments  at  several  places;  near  the 
glands,  d,  and  the  glands,  e  and  f,  we  have  distinctly  seen  these 
attachments. 

The  rechrni  occupies  the  terminal  half  of  the  last  abdominal 
segment,  and  is  about  one  half  the  diameter  of  the  intestine.  Its 
communication  with  the  intestine,  is  closed  in  the  natural  state  of 
the  parts.  This  rectum,  if  it  may  be  so  called,  appears  to  have  a 
longitudinal  opening  below,  extending  its  whole  length  and  its 
walls  are  usually  in  close  contact.  The  external  opening  or  anus 
is  situated  at  its  extremity. 

This  porti6n  of  the  alimentary  canal  is  opened  laterally  by 
seven  pairs  of  slender  muscles.  The  first  pair  at  the  extremity 
pass  directly  outward  along  the  margin  of  the  joint ;  the  second 
are  inserted  near  the  extremity,  and  pass  upward  and  a  little 
outward.  The  following  three  pairs,  are  attached  near  the  mid- 
dle, and  pass  outward  and  a  little  upward ;  the  remaining  two 
pairs,  are  inserted  near  the  opening  to  the  intestine,  and  have  the 
same  direction  as  the  last.  The  muscles  have  often  been  seen  in 
action,  in  expelling  the  faeces ;  the  two  sides  move  either  simulta^ 
neously  or  alternately,  according  to  the  necessity  of  the  case,  in 
the  act  of  expulsion. 
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The  intestinal  fluids  are  usually  light  yellow ;  occamonally  they 
present  a  deep  wine  yellow  color,  especially  below  the  sternum  dT 
the  second  pair  of  natatories.  Solid  yermiform  masses  of  a  brown 
color,  are  often  seen  floating  in  the  fluids. 

Along  the  alimentary  canal,  there  are  several  small  glands, 
which  have  a  granulous  structure  and  are  in  general  but  slightly 
<^lored     Their  particular  functions,  are  mostly  conjecturaL 

The  central  projection  between  g,  g,  fig.  12,  is  the  termination 
of  a  gland  of  considerable  size,  which  is  situated  beneath  the  pos- 
terior extremity  of  the  buccal  mass,  and  is  usually  detached  with 
it,  oti  dissection.  It  is  represented  in  fig.  9,  a,  where  its  size  cor- 
responds to  the  mouth  in  fig.  9.  When  separated  from  the  mouthy 
a  duct  may  be  seen  on  each  side,  entering  the  mouth  near  the 
esophagus.  Anterior  to  the  mouth,  another  collection  of  glands 
is  observed,  (fig.  9,  b,  see  also  fig.  1,)  which  also  communicate 
with  the  mouth  by  ducts.     These  are  [nrobably  salivary  glands. 

The  esopluigus,  especially  near  its  base,  is  furnished  with  a 
laj^e  number  of  exceedingly  minute,  transparent  globules,  sup- 
ported on  short  pedicels,  (fig.  ,10,  PI.  lY.)  These  appear  to  be 
glands,  and  their  pedicels  ducts. 

Below  the  stomach  in  the  thorax,  there  are  four  pairs  of  glands. 
One  pair  of  nearly  sj^erical  form,  are  situated  at  the  lower  extrem- 
ity of -the  stomach,  (c,  fig.  9.)  The  second  pair,  larger,  of  an 
oblong  form,  (d,)  occur  just  below  the  sternum  of  the  first  pair  of 
natatories,  and  are  connected  with  the  iutestine  by  a  duct  under 
the  following  sternum.  The  third  and  fourth  pairs,  (e,  f,)  are  sit- 
uated on  the  enlargement  of  the  intestine,  below  the  sternum  of 
the  second  pair  of  natatories.  The  functions  of  a  liver  are  prob- 
ably performed  by  some  or  all  of  these  glands. 

Two  other  pairs  of  small  glands  are  situated  in  the  abdomen, 
which  we  presume  to  be  connected  with  the  intestine ;  we  have 
not  however  distinguished  their  ducts,  neither  have  we  by  dissec- 
tions obtained  more  than  one  of  them  separate  from  the  body. 
They  are  possibly  urinary  glands. 

The  Caligi  have  heretofore  been  supposed  to  live  by  sucking 
the  blood  of  the  fish  on  which  they  are  found.  It  is  however 
apparent  iiom  the  structure  of  the  mouth,  that  they  are  wholly 
unfitted  for  this  mode  of  life.  There  is  no  organ  which  can  per- 
forin the  functions  of  a  sucker.    Moreover,  we  have  never  detect- 
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ed  any  blood  in  the  stomach  of  these  animals,  although  we  have 
often  examined  them,  immediately  on  taking  them  from  the  fish. 
On  the  contrary,  the  fluids  always  have  a  light  color. 

We  have  not  fully  satisfied  ourselves  of  the  nature  of  its  food, 
but  presume  that  it  lives  on  the  mucus  which  covers  the  body  of 
&e  fish.  The  mucus  is  one  of  the  natural  secretions  of  the  fish, 
and  is  always  abimdant.  The  organs  of  the  mouth  are  well 
formed  for  the  collection  of  it,  and  the  free  motion  in  the  whole 
buccal  mass  seems  peculiarly  fitted  for  this  purpose. 

Several  specimens  of  the  Caligus,  when  confined  on  their 
backs  in  but  a  small  portion  of  water,  just  sufficient  to  cover  them, 
have  been  observed  to  elevate  the  buccal  mass,  and  take  in  glob- 
ules of  air,  which  passed  down  the  esophagus  into  the  stomachy 
and  thence  through  the  intestine.  Occasionally  the  globules  of 
air  have  been  so  numerous  and  taken  in  such  rapid  succession,  as 
to  fill  the  stomach,  and  very  much  inflate  it.  In  their  passage 
through  the  esophagus  they  usually  stop  for  a  short  time  at  the 
entrance  to  the  stomach,  indicating  the  existence  of  a  valve  or 
sfbincter  at  this  place. 

b.  CircuicMon. 

The  blood  of  the  Caligus,  as  in  other  Articulata,  is  a  limpid 
fluid,  contfflning  suspended  in  it  numerous  miBute  colorless  par- 
ticles. These  particles  are  very  various  in  their  form  and  size. 
The  smallest  scarcely  equal  j^Vv  of  an  inch.  We  hare  ob- 
served one  particle  the  length  of  which  was  about  ^^^  of  an  inch, 
axMl  its  breadth  i  its  length ;  another  had  neariy  the  same  length 
and  a  Iweadth  ecpal  to  ^  its  length.  These  particles  can  accom- 
modate themselves  to  the  size  of  the  passage  through  which  the 
blood  is  flowii^,  becoming  narrow  and  elongated  if  the  passage 
s  nanow,  and'  again  resuming  their  form^  proportions  when  they 
have  reached  a  free  open  space. 

The  circulation  in  the  Caligus  is  wholly  lacunal ;  it  appears  to 
consist  of  broad  irregular  strean^,  passing  through  the  spaces  left 
«xiong  the  internal  organs,  and  in  no  part  have  we  discovered  dis- 
tinct vessels.  These  screams  have  in  general  definite  directions, 
yet  are  seldom  uniform,  continuous  currents.  They  mostly  ad- 
vance by  successive  vibrations,  depending  on  the  palpitating  action 
of  the  body.  A  single  centre  of  circulation,  or  a  heart,  this  ani- 
mal can  scarcely  be  said  to  possess.  There  are  two  points  in  the 
medial  line  wb^re  there  is  a  valvular  action,  and  each  has  its 
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claims  to  be  considered  as  performing  the  functions  of  this  oi^an^ 
though  neither  is  entitled  to  that  name.  One  of  these  systems  of 
valves,  the  more  perfect  of  the  two,  is  situated  in  the  apex  of  the 
posterior  thoracic  joint,  (fig.  6  a,  b. )  There  are  at  this  place  three 
distinct  valves ;  two  laterally  on  the  back,  situated  in  the  dorsal 
currents  which  are  flowing  towards  the  tail,  and  one  centrally 
below,  giving  passage  to  the  ventral  current  flowing  from  the 
tail.  The  dorsal  and  ventral  valves  open  alternately.  Their  ac- 
tion may  be  seen  in  the  figures  above  referred  to ;  a ,  represents 
the  dorsal  valves  as  shut,  and  the  ventral  open,  and  b,  the  dorsal 
relaxed  or  open,  and  the  ventral  shut  The  action  of  these  valves 
is  very  regular,  and  the  currents  which  pass  them  are  mwe  uni- 
form than  those  in  other  parts  of  the  body.  The  number  of  pal- 
pitations has  been  foimd  to  vary  from  thirty  to  forty  per  minute. 

The  blood  coming  down  the  back^  firom  the  head,  and  also  in 
two  lateral  currents  firom  the  point  of  intersection  of  the  head,  tho- 
rax and  epimeral  segments,  (fig.  7,)  passes  the  dorsal  valves.  It 
continues  posteriorly ;  a  part  into  the  terminal  joint  of  the  body, 
and  then  up  the  venter,  entering  the  ventral  current  at  the  extrem- 
ity of  the  intestine ;  another  part,  into  the  same  ventral  current 
near  the  centre  of  the  abdomen,  and  at  other  varying  points.  The 
ventral  current  passes  through  the  ventral  valve  under  the  ante- 
rior margin  of  the  ai»ron,  and  continues  up  the  body — ^washing, 
at  the  same  time,  fireely  over  the  intestine  and  stomach,  to  the 
thoracic  ganglion,  where  it  divides,  and  passes  each  side  of  this 
organ.  Each  of  these  branches  goes  off  laterally ;  one  portion 
(A)  enters  the  adjoining  prehensile  legs,  and  returns  down  the 
body,  uniting  with  another  current  which  we  shall  soon  mention ; 
a  second  (B)  posses  a  little  forward  and  outward,  gives  oflF  blood 
to  the  third  pair  of  maxillipeds,  continues  outward,  accompanies 
the  muscles  of  the  mandible,  and  runs  down  the  body  near  its 
mai^in ;  a  third  (C)  goes  forward  outside  of  the  base  of  the  first 
pair  of  maxillipeds,  continues  to  the  antennas,  to  which  it  gives  a 
portion  of  its  blood,  turns  inward  passing  into  the  anterior  cephalic 
segment,  and  abng  its  articidation  to  the  medial  line.  At  this 
place  the  currents  meeting  from  the  two  sides,  flow  down  the  me- 
dial line  to  the  mouth. 


*  The  course  is  marked  by  arrows  on  figs.  1  and  7. 
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The  second  instance  of  vahrular  action  occurs  in  this  last  medial 
current,  between  the  second  joints  of  the  first  pair  of  niaxillipeds, 
(fig.  1.)  There  is  a  single  valve,  composed  oi  amembranOi 
plajring  backward  and  forward,  and  thus  preventing  the  return  of 
the  blood  that  has  passed  it.  Between  this  valve  and  the  mouth 
there  appears  to  be  a  lai^  cavity  for  the  reception  of  the  bloody 
finom  which  it  is  propelled  by  a  palpitating  motion  or  powerful 
muscular  action  in  the  buccal  mass,  and  surrounding  parts.  It  acts 
in  the  following  manner :  the  current  enters  through  the  valve 
while  the  posterior  pert  of  the  mouth  is  elevated ;  the  valve  then 
closes,  and  immediately  the  buccal  mass  is  brought  down,  and 
forces  it  out  in  a  current  on  each  side.  This  very  extraordinary 
action  is  carried  on  uniformly,  and  is  absolutely  necessaiy  for  the 
flowing  of  the  blood.  Indeed,  the  blood  flows  in  by  the  out-cur- 
rents, until  the  action  of  the  buccal  mass  throws  it  out  We  pre- 
sume that  the  depression  of  this  organ  is  produced  by  the  muscu- 
lar band  which  has  been  described  as  passing  across  the  postericMr 
part  of  the  mouth,  to  an  attachment  in  the  diell  on  each  side, 
(fig.  12.)  If  the  mouth  be  cut  off,  the  blood  flows  out  in  a  large 
free  current,  and  the  animal  soon  dies  fi!om  exhaustion. 

A  current  passes  fix>m  this  cavity  each  side  of  the  mouth,  and 
others  on  the  back.  One  portion  of  the  side-current  unites  with  the 
current  C,  before  described,  of  which  it  forms  the  greater  part,  and 
thus  soon  returns  to  the  buccal  cavity.  Another  portion  flows  out- 
ward, following  the  muscle  of  the  mandible,  and  imites  with  B ; 
this  current,  thus  miich  enlarged,  passes  near  the  margin  to  the 
posterior  extremity  of  the  cefrfialo-thoracic  segment,  returns  up  by 
the  epimeral  articulation,  crosses  the  same  just  above  the  junction 
of  the  head  and  thorax,  and  then  turns  suddenly  backward ;  a  part 
flows  on  the  back,  forming  the  lateral  current  on  the  back  before 
referred  to ;  the  remaining  portion  below  flows  to  the  base  of  each 
of  the  natatory  legs  and  the  apron,  and  enters  them,  and  at  the 
same  time  and  place,  passes  in  part  cm  the  back ;  the  current 
from  the  apron  flows  laterally  down  the  abdomen. 

Another  portion  of  the  side-current  leaves  the  buccal  cavity  just 
along  side  of  the  mouth,  unites  with  it,  and  flows  to  the  base  of 
the  first  pair  of  natatories.  The  union  of  these  currents  is  some- 
what peculiar :  the  blood  vibrates  upward  on  the  venter,  to  a  spot 
near  the  base  of  the  prehensile  legs,  where  a  portion  remains,  al- 
though the  main  current  vibrates  back  on  the  venter ;  at  this  mo- 
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ment,  the  current  comes  from  the  buccal  eavity  and  carries  the 
whole  below. 

The  irregularity  in  the  circulation  in  this  animal  is  even  greater 
than  will  be  inferred  from  the  above  description*  These  currents 
are  merely  main  directions ;  the  blood  flows  into  them  or  from 
them,  tturough  all  their  extent.  The  current  coming  laterally 
down  to  the  base  of  the  second  pair  of  natatoriea,  besides  going 
into  the  natatory  and  on  the  back,  is  carried  up  the  venter  at  each 
of  the  upward  vibrations  of  the  ventral  current.  The  current 
from  the  apron  also  passes  into  the  same  current,  in  addition  to  its 
backward  course.  When  it  is  considered  that  the  currents  ef  blood 
occupy  merely  the  spaces  left  by  the  muscles  and  other  internal  or- 
gans, it  will  be  readily  seen  that  simitar  irregularities  must  occur  in 
various  parts  of  the  body.  These  directions  are  occasionally  sub* 
ject  to  singular  deviations.  One  of  the  two  currents  which  run 
from  each  side  in  front,  and  unite  on  the  medial  line,  has  been  ob- 
served to  cross  the  medial  line  into  the  other  curr^it,  and  thus 
continue  flowing  for  some  tin^  with  considerable  force ;  socku  af- 
ter, each  flowed  by  vibrations  towards  the  centre,  but  with  alter- 
nate motion.  This  was  observed  immediately  on  taking  the  Cali- 
gus  from  the  water,  when  it  was  aj^parently  very  lively.  As  the 
cod,  however,  had  been  for  several  days  confined  in  the  harbor 
near  the  naarket,  all  the  specimens  examined  may  have  lost  part 
of  the  activity  usual  in  the  open  sea.  At  times,  the  blood  in  some 
parts  merely  vibrates  back  and  forward,  without  advancing  in 
either  direction ;  and  occasionally  the  blood  flows  in  a  direction 
exactly  the  contrary  to  its  usual  course. 

We  have  not  fully  satisfied  ourselves  of  the  mode  of  lesfkar 
tion  in  the  Caligus,  The  natatory  pinnulse— to  which  we  must 
add  those  of  the  tail,  as  they  are  identical  .in  their  structure— have 
been  supposed  to  supply  the  place  of  branchiss.  When  tibe  ani- 
mal is  attached  to  any  object,  these  legs  keep  upia  very  regular 
action,  which  appears  to  correspond  to  the  palpitations  in  the 
body.*  We  have  not,  however,  observed  the  blood  to  flow  into 
their  setse,  and  the  currents  passing  into  the  legs  are  among  the 
least  regular.  We  are  disposed  to  beUeve  that  these  pinnute  are 
not  the  special  organs  for  this  function,  but  that  aeratioa  takes 


*  This  action  is  not  so  rapid  and  branchial-like  as  in  the  Argulus,  but  takes 
place  at  intenrali  of  about  one  and  a  half  seconds. 
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place  oyer  the  whole  surface  of  the  body.  It  is  stated  by  Stkaus, 
that  on  separating  the  branchiae  of  a  lobster,  the  body  absorbed 
nearly  one  half  the  oxygea  usual  before  the  removal  of  these  cnp- 
gans.  The  thin  envelop  of  the  Caligus,  and  the  extent  of  its 
external  surface,  must  render  its  body  a  far  more  perfect  substitute 
for  branchiae  than  the  solid  covering  of  the  lobster.  The  vibra- 
ting action  of  the  natatory  legs  serves  to  keep  up  a  constant  cur- 
rent of  water,  and  thus  affords  ccmtinually  a  new  portion  to 
undergo  the  respiratory  action  of  the  body.  It  might  be  re- 
madced  that  these  legs,  on  account  of  their  breadth,  could  not  act 
ao  as  to  produce  this  current  of  water,  when  the  whole  margin 
around  is  attached.  Probably  the  animal  is  not  thus  attached 
except  when  it  is  rendered  necessary  by  the  swift  motion  of  the 
fish;  under  which  circumstances,  there  is  a  sufficient  current, 
without  the  action  of  these  legs.  We  may  presume  that  the  spe« 
cial  object  of  these  marginal  cups  is  to  enable  the  animal  to  attach 
itself,  and  still  keep  the  principal  part  of  its  body  free,  so  that 
these  natatory  legs,  when  the  fish  is  motionless,  may  have  spac^ 
to  act,  and  sustain  a  continued  current. 

y.  Organs  of  Reproduction. 

On  each  mde  of  the  stomach,  there  is  a  laige  pyrifbrm  organ^ 
(PL  V,  fig.  18,)  of  a  glandular  ai^)earance  internally,  and  provi- 
ded with  a  distinct  duct,  which  at  first  we  unhesitatingly  pro- 
nounced the  Uver.  Subsequent  observation  proved  that  the  duct^ 
which  we  had  supposed  to  enter  the  intestine,  extends  through 
the  whole  length  of  the  thorax  into  the  abdomen,  where  it  is  conr 
tinuous,  in  the  male,  with  organs  known  to  be  seminal,  and  in 
the  female,  with  the  egg-bearing  vessels.  These  organs,  thus 
shown  to  be  coimected  with  the  oi^ans  of  generation,  have  been 
since  proved  to  correspond  with  the  spermatic  glands  in  the  male 
and  the  ovaries  in  the  female. 

In  the  male,  they  are  rather  laj^er  than  the  buccal  mass,  (PI. 
y,  fig.  21,)  and  are  situated  just  anterior  to  the  stomach,  in  part 
beneath  the  base  of  the  prehensile  legs  and  the  spine  of  the  pre- 
ceding pair.  Their  small  posterior  extremity  is  produced  into  a 
short  ligament,  by  which  it  adheres  above  the  stomach ;  the  an- 
terior portions  are  so  enveloped  in  their  cellular  or  membranous 
attachments,  that  they  are  separated  with  great  difficulty.  In 
general  appearance,  it  resembles  a  pyriform  membranous  sac, 
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with  an  internal  granulose  structure.  The  duct,  which  is  at- 
tached on  the  outer  margin,  is  a  slender  vessel,  of  a  thin  membra- 
nous nature.  It  continues  of  a  uniform  size  through  the  thorax 
to  the  central  parts  of  the  abdomen,  where  it  gradually  enlarges 
and  undergoes  a  few  convolutions. 

A  short  distance  below  the  convoluted  portion,  there  is  a  small 
oval  gland,  with  well-defined  limits,  contained  within  a  distinct 
sac.  It  is  apparently  composed  of  several  concentric  parts,  of 
which  three  are  very  apparent ;  there  are  two  less  distinct.  Its 
interior  is  a  transparent  globule ;  the  outer  coats  are  less  trans- 
parent, 'and  the  one  adjacent  to  the  interior,  the  least  so.  The 
central  part  of  this  gland  is  connected  with  a  small  sub-corneous 
tube,  which  gradually  enlarges,  and  passes  into  the  anterior  ex- 
tremity of  the  above  convolutions.  On  one  occasion,  when  we 
had  separated  this  gland  and  its  duct  from  the  abdomen,  a  fluid, 
containing  particles  similar  in  appearance  to  those  in  the  blood, 
rapidly  poured  out.  The  convoluted  vessel  appears  therefore  to 
receive  the  secretions  of  two  seminal  glands,  and  probably  corres- 
ponds to  the  vas  deferens.  Though  much  time  has  been  em- 
ployed in  searching  for  the  exit  of  the  vas  deferens,  we  are  yet 
uncertain  on  this  point.  It  is  presumed,  from  the  ajqpearance  of 
the  parts,  that  it  terminates  either  on  the  outer  surfisu^e  of  the  lap- 
pet at  the  extremity  of  the  abdomen,  or  beneath  this  oi^an. 

The  ovaries  in  the  female  have  the  same  situation  and  attach- 
ments as  the  spermatic  gland  in  the  male.  (PL  V,  fig.  18. )  They 
are  however  much  larger,  and  extend  above  the  stomach  nearly  to 
its  centre.  They  may  be  distinctly  seen  through  the  back  shell 
They  appear  to  contain  a  long  convoluted  vessel,  which  gradually 
diminishes  in  size,  from  its  anterior  to  its  posterior  extremity ;  but 
whether  this  be  truly  its  nature,  cannot  be  determined.  The  duct 
arising  fix)m  its  margin,  extends  without  any  variation  in  its  size, 
till  it  reaches  the  posterior  joint  of  the  thorax,  where  it  enlai^es 
gradually,  and  continues  to  increase  as  it  enters  the  abdomen.  In 
the  gravid  female,  it  passes  through  the  abdomen,  with  a  few 
convolutions,  and  extends  out  at  the  vulva,  in  the  form  of  a  long, 
whitish,  nearly  cylindrical  membranous  tube.  This  external  por- 
tion of  the  oviduct  is  often  a  little  longer  .than  the  animal. 

The  vessel  in  the  ovary  does  not  appear  to  contain  divisions  inr 
dicating  the  presence  of  eggs  j  but  the  oviduct  usually  contains 
eggs  through  its  whole  extent.     Where  exserted,  it  is  very  dis- 
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tinctly  divided  by  membranous  partitions  into  narrow  compart- 
ments, each  containing  an  egg,  though  not  quite  filled  with  it. 
The  eggs  in  the  anterior  dender  portion  of  the  oviduct  are  oblong 
and  uniformly  transparent.  As  they  increase  in  size,  they  present 
a  clouded  appearance,  and  become  divided  into  two  parts,  corres- 
ponding to  the  white  and  the  yolk.  The  latter  appears  clouded 
and  composed  of  albuminous  globules.  The  several  portions  are 
represented  in  the  exserted  portion  of  the  oviduct,  (fig.  18.)  The 
eggs  have  the  form  of  short  cylinders  with  rounded  edges. 

In  the  advanced  eggs,  at  the  extremity  of  the  ovary,  we  ob- 
served in  one  instance,  that  there  were  two  distinct  eyes  at  their 
outer  extremity ;  they  were  approximate,  but  not  situated  on  the 
same  black  groimd.  In  these  eggs,  the  yolk  occupied  nearly  the 
whole  space. 

In  addition  to  the  ovaries  above  described,  there  is  a  pair  of  or- 
gans in  the  abdomen,  connected  with  the  system  of  generation. 
They  are  straight,  flat-cylindrical  organs,  usually  as  broad  as  the 
external  oviduct,  and  lie  along  the  central  portions  of  the  abdo- 
men. At  the  lower  extremity,  they  are  connected  with  the  ovi- 
duct a  short  distance  above  the  vulva,  and  at  the  upper,  they  termi- 
nate in  a  cul-de-sac.  They  contain  a  single  series  of  transparent, 
flattened  globules,  (fig.  18,)  occupying,  like  beads,  their  central 
line,  and  in  width  about  one  half  the  width  of  the  ovary.  These 
false  ovaries,  when  torn  or  cut,  do  not  emit  an  albuminous  fluid, 
like  the  true  oviducts,  but  appear  to  have  a  gelatinous  consist- 
ence. They  are  as  much  developed  in  the  young,  as  in  the  old 
females. 

The  eggs  in  females  of  the  same  size  present  very  dijferent  de- 
grees of  development.  We  have  seen  full  grown  individuals  with 
no  eggs  in  the  abdomen,  and  consequently,  instead  of  the  swollen 
appearance  usual  in  the  adult  female,  their  abdomens  could 
scarcely  be  distinguished  firom  those  of  the  male  sex.  Occasion- 
ally, very  young  individuals  have  had  external  ovaries ;  the  small- 
est observed  was  scarcely  one  sixth  of  an  inch  long.  May  we 
not  infer  ftora  this,  that  a  single  coition  is  sufficient  to  impregnate 
the  individuals  of  at  least  one  succeeding  generation  ? 

A  few  instances  have  come  under  our  notice,  of  a  very  extra- 
ordinary irregularity  in  these  organs.  The  extremity  of  the 
fcdse  owxry  has  been  seen  hanging  externally  in  the  place  of  the 
regular  external  ovaries,  and  no  eggs,  nor  the  internal  oviduct. 
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were  discoverable  in  the  interior  on  that  side.  Moreover,  the 
corresponding  ovary  near  the  stomach  was  discovered  with  difli^ 
culty,  and  appeared  like  a  folded  empty  sac.  At  the  same  time 
the  ovary  and  the  ovarian  tube  on  the  other  side  presented  their 
usual  appearance.  This  singular  derangement  was  observed  in 
a  full  grown  female,  which  was  perfect  in  all  its  other  organs. 

An  additional  peculiarity  as  yet  inexpUcable,  has  been  observed 
in  some  females.  The  lappets  at  the  extremity  of  the  abdomen, 
each  side  of  the  tail,  have  been  already  described  as  very  short  in 
the  female.  On  their  lower  surface  there  is  an  irregular  osseous 
process,  from  which  a  slender  corneous  organ,  which  we  suppose 
to  be  a  duct,  runs  forward  and  a  little  inward,  gradually  diminish- 
ing, and  terminates  with  a  few  irregular  curves,  (fig.  18,  PL  Y.) 
The  peculiarity  we  refer  to,  is  an  appendage  to  this  lappet,  arising 
firom  the  termination  of  the  internal  duct,  (fig.  22.)  It  is  a  long 
corneous  duct,  wholly  external,  terminating  in  an  oval  sac  of  similar 
texture,  and  usually  filled  with  a  whitish  fluid.  These  appendages 
have  been  observed  in  a  few  instances,  hanging  each  side  of  the 
terminal  joint  of  the  body,  (fig.  22.)  In  one  instance  the  ducts 
were  crossed  over  the  adjacent  articulation,  and  each  attached  by 
its  sac  to  the  lai^)6t  of  the  opposite  extremity.  These  are  the  only 
fSsu^ts  that  have  been  discovered  respecting  these  singular  organs. 
They  were  found  attached  to  very  few  individuals,  and  in  these 
the  eggs  were  scarcely  devdoped. 

On  account  of  the  many  similarities  between  this  animal  and 
the  Argulus,  it  may  be  interesting  to  trace  a  few  of  its  ana- 
logies. 

The  number  of  legs  or  organs  for  locomotion  is  the  same,  be- 
ing eight  in  each.  Of  the  four  pairs  of  natatories  in  the  Ai^u^ 
two  are  similar  in  their  use  in  the  Caligus,  while  a  third  is  expand- 
ed into  an  apron,  and  a  fourth  is  attached  to  a  distinct  joint,  and 
has  but  Uttle  strength.  The  anterior  pair  of  maxillipeds  in  tt^ 
Ai^ulus  very  much  resemble  in  general  form  the  same  organs  in 
the  female  Caligus.  The  fourth  pair  is  large  and  prehensile  in 
each,  though  very  different  in  form.  There  is  a  distinct  suture 
in  the  former,  near  the  anterior  mai^in  of  the  animal,  which  cor- 
responds to  the  articulation  between  the  two  cephalic  segments 
in  the  latter ;  but  this  segment,  which  in  the  Caligus  is  furni&bed 
with  antennae,  is  wholly  without  even  rudiments  of  these  organs ; 
we  may  hence  infer  that  the  Argulus  is  destitute  of  antennae,  as  is 
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also  evident  from  the  nature  of  the  organs  that  fbUow.  The  spaee 
contained  within  the  U  suture  in  the  Ai^iiis  is  the  analogue  of 
the  much  larger  and  more  distinctly  separated  segment,  which  we 
have  called  the  cephalic  in  the  above  description.  The  anterior 
abdominal  joint  of  the  Caligus  is  wholly  wanting  in  the  Argulus ; 
and  the  valves  in  the  circulation  which  occupy  the  posterior  tho- 
racic joint,  far  from  the  extremity  of  the  body,  have  an  analo- 
gous situation  in  the  Argulus,  dose  to  the  last  joint  of  the  body. 
This  joint  being  small  in  the  Argulus  forms  a  very  distinct  and  reg- 
ular heart,  and  serves  to  keep  up  a  much  more  active  circulation 
than  in  the  Caligus,  where  the  corn^s^xmding  part  is  large  and 
less  energetic  in  its  action.  It  is  remarkable  that  the  circulation 
in  the  two  should  be  the  reverse  in  almost  every  particular ;  the 
ventral  current  instead  of  being  upward  in  the  Argulus  runs  to- 
wards the  terminal  joint  of  the  body ;  instead  of  meeting  from 
the  two  sides  in  front  and  returning  down  the  medial  line,  it  goes 
out  in  two  currents  near  the  medial  Une  aod  returns  in  the  wings 
of  the  fibdl.  'niis  however  will  not  appear  ao  extraordinary 
when  we  consider  that  the  animals  are  the  reverse  of  one  another 
in  some  pa^culars.  The  cephalic  segment  in  the  Caligus  is  very 
large  and  broad,  and  there  is  therefore  space  for  the  current  fur« 
nished  to  the  antennce  and  cephalic  orgamr,  to  flow  along  the  sides, 
and  return  along  its  centre ;  but  in  the  Argulus,  this  portion  is  so 
small  that  there  i»  ooiy  room  Ux  the  outrcunent,  and  the  blood  is 
eompelled  to  turn  oulward  into  the  wings  of  the  lAell  or  thoracic 
portion,  which  Is  very  much  lai^er  than  in  the  OaUgus.  The  cur- 
rents are  much  more  definite  in  their  Umits  in  the  Argulus,  and 
more  uniform  in  their  velocity  and  course ;  the  particles  of  the 
blood  are  also  less  variable  in  size  and  form,  being  about  jjVt  of 
aa  inch,  in  length.  The  organs  of  die  mouth  are  also  similar  in 
position  and  in  the  form  of  the  mandibles.  This  analogy  might 
be  traced  muck  farther ;  but  we  reserve  further  rentarks  for  a  fu- 
ture occasioiL 

|CX?I«AKA!nON  OF  THX  PJLAiTEa. 

plat«  m. 

Fig.  1.  Under  view  «f  a  aab^  eikibituig  Ihe  vaaoot  orsMWi  Md  the  mueoles 
that  move  them.  A,  miattte  papHls,  snppoted  to  cefreepcndto ijuier ftoteimiD ;  I, 
a  cap,  for  the  attachment  of  the  animal ;  L,  antennsB ;  d,  one  of  the  muscles  mov- 
ing the  mandibles.    The  arrows  point  out  the  course  of  the  blood. 

Fig.  2.  Back  view  of  male,  namral  size  of  one  of  the  largest  individuals. 

YoL.  xxxnr.— No.  2.  34 
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Fig.  3.  A  female,  natural  size. 

Fig.  4.  a.  View  of  the  rudimentary  or  second  pair  of  legs,  or  maxillipeds ;  hf 
termination  of  third  pair. 

Fig.  5.'  a.  Ventral  muscle,  exhibiting  its  subdivision  between  the  stemums  of 
ike  two  pairs  of  natatory  legs ;  b,  a  second  subdivision  in  the  same  muscle,  below 
the  posterior  of  the  above  stemums. 

Fig.  6.  a  and  b.  View  of  the  posterior  thoracic  joint,  (see  fig.  7,)  with  the  valves 
in  the  circulation ;  the  two  lateral  valves  on  the  back  and  the  central  on  the  venter. 

Plate  IV. 

.  Fig.  7.  Back  view  of  a  male,  with  the  muscles  seen  in  this  view.  Those  mark- 
ed with  capital  letters,  move  the  segments  of  the  body ;  those  with  small  letters, 
move  the  several  organs  below.  F,  the  posterior  thoracic  segment ;  G,  the  anterior 
abdominal ;  H,  the  posterior  abdominal. 

Fig.  8.  A  portion  of  the  shell  about  the  eyes,  shewing  the  areolets  exbilnted  by 
it;  the  dotted  line  marks  the  limits  of  the  dark  ground  on  which  the  eyes  are  sit- 
uated, and  the  dotted  circles  the  eyes  themselves. 

Fig.  9.  Alimentary  canal,  exhibiting  the  esophagtis,  the  stomach  and  the  intes- 
tine,  with  its  glands,  and  the  muscles  of  the  rectum.  The  mouth  at  the  upper  ex- 
tremity is  represented  as  turned  back,  so  as  to  show  its  under  sur&ce. 

Fig.  10.  Anterior  extremity  of  the  esophagus. 

Fig.  11.  A  pordon  of  the  intestine. 

Fig.  18.  View  of  the  buccal  mass,  in  its  natural  position.  Between  the  line  a  a, 
and  a  b  a,  is  the  opening  to  the  mouth,  d,  the  outer  extremity  of  the  mandibles, 
with  the  tendon  and  its  muscles  attached. 

Fig.  13.  The  same  with  a  portion  of  the  upper  membrane  and  the  mandibles  re- 
moved. 

Fig.  14.  Hie  mandibles,  together  with  some  of  the  organs  adjaeeiit  to  their  ift- 
^er  extremities,  showing  their  relative  position. 

Fig.  15.  The  upper  lips,  with  its  two  pairs  of  muscles. 

Fig.  16.  The  same,  with  the  extremity  retracted  by  &e  inner  pair  of  mnsclet. 

Fig.  17.  Under  view  of  the  buccal  mass,  with  the  esophagus  attached,  h  h  ara 
processes  lying  in  the  teguments  of  the  body,  with  which  the  buccal  mass  forms  an 
articulation  at  their  anterior  extremity,  g  the  processeff  in  which  the  elevators  of 
the  buccal  mass  are  inserted. 

Plate  V. 

Fig.  18.  Under  view  ai  female,  exhibiting  the  nervous  system,  and  the  oviftries, 
and  ovarian  tubes.  Fig.  18,  a,  the  first  pair  of  maxillipeds  in  the  female ;  18,  b,  dio 
fourth  pair  in  the  same. 

,  Fig.  19.  A  view  of  the  cup  and  an  antenna,  together  with  a  portion  of  the  lat- 
eral margin  of  the  animal,  exhibiting  its  spines.  The  dotted  lines  in  the  antenna 
represent  the  nerve  with  which  this  organ  is  largely  supplied. 

Fig.  90.  The  cephalic  and  thoracic  ganglions,  exhibiting  their  close  anion,  and 
the  nerves  they  give  out ;  the  outHned  organ  in  front,  represents  the  eyes,  attached 
to  the  ophthalmic  nerves. 

Fig.  21.  Genital  system  in  the  male. 

Fig.  S8.  P«rt  of  the  abdomen  of  a  fteale  with  an  appendage  to  the  same. 

Figs.  93y  24|  95.  niustrate  some  fiMits  comiected  with  the  change  of  skin. 


Digitized  by  VjOOQIC 


Aurora  BareaKs  of  November  14, 1837.  267 

Abt.  n. — On  the  Aurora  BoreaUs  of  November  14,  1837; 
by  Fb£D£bick  A.  P.  Babnabd,  A.  M.,  Prof,  of  Mathematics  and 
Natural  Philosophy  in  the  University  of  Alabama,  Tuscaloosa. 

Ths  qdendid  display  of  auroral  glories  which  took  place  on 
the  14th  of  November,  1837,  was  undoubtedly  one  of  the  most 
extensive  and  most  beautiful  on  record.  It  accordingly  attracted 
the  attention  of  a  great  number  of  observers,  of  whom  many, 
in  this  country,  have  communicated  to  Mr.  K  C.  Herrick,  of 
New  Haven,  and  to  Professor  Olmsted,  of  Yale  College,  the  parr 
liculars  of  their  observations.  It  was  the  intention  of  Professor 
Olmsted  to  offer,  in  the  April  number  of  the  Journal,  an  abstract 
of  these  communicaticnis,  but  the  pressure  of  other  engagements 
has  compelled  him  to  commit  to  another,  the  task  of  prepering 
such  an  abstract. 

Observations  on  the  Aurora,  to  be  valuable  as  the  means  of  de- 
tecting the  laws  which  regulate  this  jJienomenon,  and  of  alSbrd* 
ing  data,  £rom  which  to  determine  or  to  conjecture  its  causes, 
should,  of  course,  be  extended  through  a  long  period  of  time,  and 
embrace  a  vast  number  of  particular  fSsu^ts.  They  ^ould  be  con* 
ducted  by  many  observers,  in  different  places,  simultaneously  and 
with  concert.  They  should,  moreover,  be  regulated  accordhig  to 
a  system,  previously  understood  by  all  who  take  part  in  the  ob* 
servation^ 

It  fdlows,  therelbre,  that  firom  the  collected  accounts  of  a  sin- 
gle disfday  of  this  brilliant  meteor,  especially  if  these  are  ex* 
pressed  in  language  generally  too  vague,  in  regard  to  directions 
and  times,  to  allow  of  an  identification  of  its  particular  phases  as 
observed  £rom  different  points  of  view,  little  can  be  inferred  as  to 
the  nature  of  the  phenomenon  itself,  or  the  altitude  of  the  lumi- 
nous cloud  above  the  surface  of  the  earth.  Such  reccMrds  may, 
nevertheless,  in  the  progress  of  science,  be  discovered  to  possess 
a  value,  which  we  are  unable  at  present  properly  to  appreciate. 

The  city  of  New  Haven  had  been  visited,  during  the  day  of 
the  14th  of  November,  with  a  moderate  storm  of  snow,  which 
began  to  subside  between  the  hours  of  five  and  six  in  the  eve- 
ning. The  (leavens  continued,  however,  to  be  more  or  less 
obscured  by  clouds  during  the  entire  evening ;  <?n  which  account 
tbe  splendors  of  the.  aurora,  as  they  manifested  themselves  to 
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observers  more  favorably  situated,  were  here  in  a  great  degree 
concealed.  The  veil  of  snow  clouds,  which,  at  dunset,  and  f<n 
some  time  afterward,  covered  the  sky,  was  nevertheless  exceed- 
ingly thin ;  and  it  was  through  this,  and  even  through  the  falling 
snow  itself,  that  the  first  visible  indications  of  the  presence  of  an 
fturora  were  discovered.  It  is  knpossible  to  state  the  exact  time 
at  which  the  faction  conmienced.  Thefe  is  no  doubt  that  it  had 
Ibeen  going  on  for  a  while,  before  the  Intensity  of  the  light  be^ 
came  siifficient  to  penetrate  the  screen.  The  first  evidence  of  its 
existence  consisted  in  a  strong  rosy  illumination  of  tfie  entire  nuih 
of  the  heavens.  In  a  communication  prepared  by  Professor  Olm- 
isted,  at  the  time,  for  the  New  Haven  Herald,  this  appearance  is 
described  as  follows : — 

"  Tl»  snow  of  yesterday,  which  at  sunset  had  covered  the 
earth  and  all  things  near  it,  with  a  mantle  of  the  purest  white, 
closed,  early  in  the  evening,  with  a  most  curious  and  beautiflit 
pageant.  About  six  o'clock,  while  the  sky  'was  yet  thick  with 
falling  snow,  all  things  suddenly  appeared  as  if  dyed  in  blood. 
The  entire  atmosphere,  the  surface  of  the  earthj  the  trees,  the 
tops  of  the  houses,  and.  In  short,  the  whole  face  of  nature,  were 
tinged  with  the  same  scarlet  hue.  The  alarm  of  fire  Was  given, 
and  our  vigilant  firemen  were  seen  parading  the  streets  in  tbeif 
ghostly  uniform,  which,  assuming  the  general  tiht,  seemed  in  ex- 
cellent keeping  with  the  phenomenoh. 

"  The  light  was  most  intense  in  the  northwest  and  northeast 
At  lAioti  intervals  it  alternately  increased  and  diminished  in 
brightness,  until,  at  hsif  past  six,  only  a  slight  tinge  of  red  re« 
maitted  on  the  iky.  It  is  presumed  that  places  favored  with  a 
clear  sky,  enjoyed  a  splettdid  exhibition  Of  the  Aurora  Botealii,  the 
light  of  which  "^hs  transmitted  to  us  through  the  snowy  teedium 
iind  a  thin  veil  of  clouds,  and  was  thus  difi\ised  like  the  light  of 
an  astral  lamp,  covered  with  a  red  shade  of  ground  glass.  That 
flie  stratum  of  clouds  was  very  thin,  was  inferred  from  the  fact, 
that  before  half  past  six,  a  few  stars  were  discernible  as  when 
seen  through  a  fog;  and  such  was  the  appearance  6(  the  moon 
which  rose  about  the  same  time." 

The  memoranda  of  Mr.  E.  O.  Herrick,  recorded  at  tltfe  time, 
correspond  very  nearly  -vi^ith  the  account  given  by  Pto(,  Olm- 
sted. Mr.  Herrick  says :  "  The  sky  was  overcast  aiid  mcyw  was 
falling  in  small  quantities,  wh^n  about  twelve  minutes  before  siit 
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(mean  time)  the  heavens  began  to  assmne  a  fiery  appearance. 
Within  ten  minutes,  the  whole  clouded  hemisphere  shone  with  a 
briUiant  red  light.  The  snow  on  the  groimd  reflected  a  fine  rosy- 
tint,  and  greatly  enhanced  the  glory  of  the  scene.  The  auroral 
flush  overspread  all  parts  of  the  sky  almost  instantaneously  ;  yet 
there  is  some  reason  to  believe  that  it  started  mainly  from  a  spot 
near  the  W.  N.  W.  as  did  the  great  aurora  of  Jan.  25,  1837.  In 
a  few  minutes  the  light  Ibegan  to  fade,  and  within  a  half  hour, 
the  exhibition  ended.  During  the  whole  display,  the  clouds  pre- 
vented our  seeing  even  a  single  streamer. 

"  After  the  first  fit  was  over,  and  during  the  remainder  of  the 
evening,  the  view  of  the  heavens  was  much  obscured  by  clouds. 
There  was  undoubtedly  a  return,  partially  observable  here  be- 
tween nine  and  ten ;  but  it  seems  to  have  been  inferior  to  tha 
previous  display." 

Had  there  been  no  farther  visible  indications  of  auroral  action,, 
however,  Mr.  Herrick  would  still  have  inferred  the  existence  of 
a  very  powerful  aurora,  firom  the  violent  agitation  of  the  magnetic 
needle  during  the  evening.  His  observations  on  this  instrument 
were  continued  for  several  hours.  They  were  made  with  the 
assistance  of  Mr.  A.  B.  Haile,  of  Yale  College.  The  experience 
and  accuracy  of  both  these  gentlemen  in  observations  of  this  na- 
ture, are  well  known.  Mr.  Herrick  remarks :  "  The  needle  waa 
more  disturbed  between  6  and  10  P.  M.,  than  I  ever  before  knew 
it  to  be  during  an  aurora.  It  often  moved  thirty  minutes  in  three 
seconds  of  time.  Its  entire  range  was  nearly  sir  degrees  !  At 
6h.  26m.  it  stood  at  2P  W  west,  and  at  9h.  10m.  at  9°  T  west. 
Its  mean  position  in  its  present  situation  and  at  the  present  time, 
is  6o  6(y  west." 

The  number  of  magnetic  observations  made  by  Messrs.  Her- 
rick and  Haile  during  the  evening,  amounted  to  seventy  six.  An 
interval  of  neai^ly  an  hour  and  a  half  occurred,  firom  7h.  45m.  till 
9h.  9m.,  during  which  no  observations  were  made.  All  visible 
indication^  of  an  aurora  had  at  that  time  disappeared ;  and  the 
OBcill^OQS  of  Uie  needle  had  become  so  much  less  remarkable, 
tfiat  it  was  not  oonadered  important  any  longer  to  watch  them. 
It  was,  therefore,  with  no  little  surprise,  that  the  observers,  on  re- 
tnrtong  to  their  poet  at  a  few  minutes  past  nine,  found  the  varia- 
tion to  be  nearly  two  and  half  degrees  greater  than  the  mean. 
The  following  is  the  entire  table  of  their  observations. 
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Observations  an  the  magnetic  needle  at  Neuf  Haven,  (Onrn.)  during  the 
great  Aurora  BoreaUs  of  Tuesday,  Nov.  U,  1837 ;  by  K  C.  Hebiuck 
and  A.  B.  Haile. 
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[The  instrument  employed  was  the  variation  compass,  described  by  Professor 
Loomis,  at  p.  221,  vol.  zxx.  of  this  Journal.  It  is  not  strictly  on  the  meridian; 
but  the  usual  position  of  the  needle  at  this  period,  at  its  station  in  the  room,  at 
this  hour  of  night,  is  about  5°  50'  west.  The  next  morning  (15th)  fh>m  7  to  9,  the 
needle  was  at  its  usual  place.] 

The  foregoing  table  will  be  examined  with  interest.  It  corres- 
ponds with  the  results  of  numerous  observations  made  by  the 
same  gentlemen  on  other  occasions,  in  shewing  that  the  influence 
of  the  Aurora  Borealis  upon  the  magnetic  needle  is  not  uniform  in 
producing  a  deflection  in  the  same  direction.  In  the  London  Phi- 
losophical  Transactions,  for  1832,  Mr.  Faraday  has  demonstrated 
the  fact  of  a  necessary  tendency  of  electricity  from  the  equator 
of  the  earth  towards  the  poles,  in  consequence  of  the  diurnal  rota- 
tion. Without  an  escape  of  the  electric  fluid  from  the  northern 
latitudes,  it  is  obvious  that  such  a  tendency,  however  great,  would 
be  a  tendency  only ;  without  producing  any  actual  flow  of  elec* 


*  Splendor  ftding. 


\  Going  east  n^iisdly. 


X  QoiDgwest  rapidly, 
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ttical  currents.  Hr.  Faraday  su^ested,  that  sach  an  escape 
might  possibly  take  place  occasionally,  thereby  producing  the 
phenomena  of  the  Aurora  Borealis.  Were  this  the  case,  there 
would  exist  below  the  needle  a  flow  of  electricity  northward,  and 
above  it,  southward.  According  to  the  laws  of  electro-magnet- 
ism it  diould  seem,  therefore,  that  the  disturbance  observed  should, 
in  every  part  of  the  northem  hemisphere,  take  place  invariably  to- 
wards the  east.  During  the  great  aurora  of  July  1, 1837,  the  gen- 
eral deflection,  according  to  a  statement  inserted  by  Mr.  Herrick 
in  the  New  Haven  Herald,  was  observed  to  be  in  that  directioiL 
The  fact  that  it  is  not  uniformly  so,  however,  proves  us  to  be 
still  in  ignorance  of  some,  at  least,  of  the  causes  by  which  it  is 
produced.  There  yet  exists  a  necessity  for  much  careful  obser- 
vationu  Observations  too,  on  the  variation  of  the  intensity  of 
terrestrial  magnetism,  and  on  the  disturbance  of  the  dipping  nee- 
dle, during  the  existence  of  auroral  action,  are  much  to  be  desired* 

Observations  made  in  other  places. 

The  aurora  of  Nov.  14,  was  observed  in  the  city  of  New  York 
by  the  writer  of  this  article,  in  company  with  Mr.  John  H.  Pet- 
tingell  of  that  city.  The  position  of  the  observers  was  three  and 
a  half  miles  north  of  the  City  Hall,  and  one  and  a  half  beyond 
the  limits  of  the  city  proper ;  being  upon  an  eminence  which 
commands  an  unobstructed  view  of  the  horizon  in  every  direction. 

At  about  a  quarter  before  six,  their  attention  was  attracted  by 
a  very  unusual  appearance  of  the  heavens.  The  sky  was  wholly 
overcast,  as  in  New  Haven,  at  the  same  hour ;  but  die  cloud  was 
not  sufficiently  dense,  absolutely  to  obscure  all  the  stars;  of 
which  quite  a  number  were  observed  from  time  to  time,  faintly 
glimmering  through.  A  few  light  flakes  of  snow  continued,  also^ 
still  to  fidL  At  the  time  of  the  first  observation,  the  whole  heaven 
was  suffused  with  a  lovely  carnation,  brightest,  apparently,  at  the 
commencement  in  the  zenith,  but  soon  afterward  rather  toward 
the  northeast  This  tint,  reflected  on  the  snow,  clothed  all  na- 
ture with  a  roseate  flush,  beautiful  beyond  description.  It  grad- 
ually &ded ;  but  at  the  end  of  an  hour  was  still  slightly  per- 
ceptible. 

The  sky  then  rapidly  cleared,  and  all  traces  of  the  aurora  passed 
away.  But  at  about  half  past  seven,  the  north  and  east  being 
still  overcast,  and  some  stratified  clouds  extending  themselves 
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akmg  the  horizon  aiound  toward  the  west,  a  brightness  began  to^ 
appear  in  the  northwest,  which,  in  a  very  short  time,  extended 
itself  upward  forty  five  (fegrees,  in  a  column  of  diffused  light, 
quite  broad  at  the  base,  and  tapering  to  a  point.  This  eolimm 
moved  very  slowly  southward,  and  at  length  became  divided  into 
two  of  similar  character.  But  in  the  mean  time,  in  all  the  north, 
and  especially  in  the  northwest,  numerous  streamers  begfm  to 
make  their  s^pearance.  They  became  faintly  red  at  the  height 
of  about  30^,  and  the  redness  of  the  whole  blended  itself  into  on^ 
general  cloud,  while  the  columns  continued  distinct  and  white 
below.  The  changes  were  rapid,  as  is  usual ;  but  the  red  tini 
covered  the  heavens  nearly  to  iht  zenith  for  a  long  time.  No 
eorona  was  formed.  The  moon,  emerging  fiom  tine  clouds  a  little 
before  eight,  detracted  from  the  brightness  of  the  di^lay,  which 
was  at  no  time  very  intense.  The  whole  subsided,  or  nearly  ao, 
shortly  after  eight,  and  observations  w^e  discontinued. 

But,  at  a  few  minutes  before  nine,  the  writer  was  summoned  to 
witness  a  new  exhibition  of  auroral  magnificence,  the  glories  of 
which  no  tongue  can  tell.  The  heavens  were  at  this  time  wholly 
miclouded,  with  the  exception  of  a  single  very  small  and  faint 
cirrus  high  in  the  northwest.  Innumerable  bright  arches  shot 
up  from  the  wfade  northern  semicircle  o{  the  horizon,  and  ftom 
even  farther  south ;  all  converging  to  the  zenith  witfi  great  ra* 
]^dity.  Their  upper  extremities  were  of  the  most  brilliant  seariet, 
while  below  they  were  intensely  white.  At  the  formation  of  the 
corona,  the  appearance  of  the  columns  below,  which  were  exceed- 
ingly numerous  and  brSliant,  resembled  what  we  may  conceive 
would  be  that  of  l^ght  cotton  of  long  fibre,  drawn  out  at  ftitt 
length.  The  comparison  though  humble,  is  more  strikmgiy  de- 
scriptive than  any  other  the  <*senrer  could  invent.  To  attempt 
in  language,  a  lecture  of  the  magnificence  of  the  coroiia,  wouUI 
be  utterly  idle.  It  surpassed  that  of  every  other,  that  the  writer 
has  ever  had  an  opportunity  of  observing.  The  intermingled  hues 
afforded  each  other  a  mutual  strong  relief;  and  esjiibited  the 
most  brilliant  contrasts  ever  beheld.  The  stellar  form  was  won* 
derfully  perfect  and  regular.  Toward  the  west,  them  was  a  sec- 
tor  of  more  than  twenty  degrees  of  unmingled  scarlet,  exceedingly 
magnificent. 

The  duration  of  this  display  was  quite  remarkable.  For  three 
quarters  of  an  hour  after  its  formatiwi,  which  took  jrface  about 
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nine  o'clock,  the  coiona  continued,  with  variable  brightness,  to 
maintain  its  position  a  little  to  the  south  of  the  zenith.  At  about 
half  past  nine,  the  northern  columns  had  become  disconnected 
from  it,  and  had  subsided  very  low,  the  heavens  being  clear  be- 
tween. But  long  before  this,  and  indeed,  within  a  few  minutes 
after  nine,  the  south  was  as  completely  filled  with  corresponding 
columns  as  the  north.  For  a  time,  therefore,  we  were  over-arched 
by  a  perfect  canopy  of  glory.  The  southern  columns,  which 
seemed  to  proceed  downward  firom  the  corona,  rested  on  an  arch 
of  diffused  light,  extending  in  a  great  circle  from  east  to  west,  or 
nearly  so,  and  being  about  twenty  degrees,  or  a  little  more,  above 
the  horizon,  in  the  centre.  All  below  the  arch  was  of  the  strange 
darkness  so  usual  at  such  times  in  the  north.  The  southern  col- 
umns  were  at  no  time  so  bright  as  the  northern,  but  they  main- 
tained their  position,  after  these  last  had  retired ;  extending  still 
ftom  the  corona  to  the  arch  which  formed  their  base.  The  ap- 
pearance was  at  this  time  that  of  an  Aurora  Australis  ;  and  this 
continued  for  more  than  a  quarter  of  an  hour.  Streamers,  for  a 
while,  continued  to  ^oot  up  irregularly  in  the  north,  but  they  did 
not  again  reach  the  zenith.  By  half  past  ten,  the  whole  was 
over,  and  the  charmed  observers  reluctantly  abandoned  the  watch. 

The  numerous  observations  of  Mr.  Herrick,  have  demonstrated 
the  probabiUty,  if  not  the  certainty  of  a  return,  after  midnight,  of 
an  Aurora  occurring  before.  Although,  therefore,  three  distinct 
and  strongly  marked^  of  the  phenomenon  had  already  occurred 
on  the  evening  of  which  we  are  speaking,  the  writer  was  curious 
to  ascertain  whether  there  was  not  another  yet  to  come.  Accor- 
dingly a  watch  was  kept,  and  at  about  half  pest  one,  the  north 
was  observed  to  be  illuminated  with  a  strong  diffused  light,  Uke 
the  dawn,  firom  which  occasional  streamers  shot  up  fSedntly,  so 
high  as  forty  d^rees.  Bsfore  half  past  two  these  appearances 
gave  place  to  a  flickering  light,  which  ascended  in  broad  waves 
hidf  way  to  the  zenith.  At  a  quarter  before  three,  this  began  to 
subside,  and  observations  were  discontinued. 

The  presence  of  the  moon  detracted,  undoubtedly,  very  much 
firom  the  splendor  of  these  successive  exhibitions  of  celestial  mag- 
nificence. But  for  this  circumstance,  it  is  believed  that  the  dis- 
iJay  at  nine  o'clock  would  have  been  goi^eous,  beyond  any  yet 
recorded  by  observers  in  this  latitude.  Indeed,  the  writer  is  dis- 
posed to  believe  that  it  was  sUch,  notwithstanding  this  disadvan- 
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tage.  .None,  at  any  rate,  of  the  magnificent  exhibitions  of  this 
nature,  by  which  the  past  few  years  have  been  distinguished,  have 
produced  upon  his  mind  an  imi^ression  of  so  unmingled  admira- 
tion and  delight. 

It  is  a  fact  not  a  little  remarkable,  and  one  which  may  serve 
to  show  how  little  the  negative  testimony  of  persons,  not  sjrstem- 
atically  observers,  ciin  be  depended  on,  in  regard  to  the  occur* 
rence  even  of  the  most  magnificent  and  striking  celestial  phe- 
nomena, that  of  all  the  daily  papers  in  the  city  of  New  York, 
amounting  to  nearly  or  quite  twenty,  the  Commercial  Adverts 
ser  alone,  contained  a  notice  of  the  later  and  more  splendid  ap- 
pearances of  this  Aurora,  while  almost  every  one  explicitly  stated 
the  fact  of  the  flush  which  overspread  the  face  of  nature  early  in 
the  evening.  We  quote  a  few  sentences  from  the  Commercial :- — 
^  The  glories  of  the  Aurora  have  been  so  often  displayed  to  us 
of  late,  that  we  scarcely  think  of  mentioning  each  nightly  exhi- 
bition ;  but  that  of  last  night  was  so  eminently  lovely,  that  we 
cannot  let  it  pass  unnoticed.        »        •        ♦        ♦ 

"  Our  news  collector,  Capt.  Siscoe,  who  resides  at  Staten  Island, 
says  that  he  never  beheld  so  magnificent  a  spectacle.  During 
the  continuance  of  the  auroral  light,  he  cotild  see  as  distinctly 
outside  of  Sandy  Hook,  as  at  mid-day — a  circumstance  he  never 
knew  before,  and  he  believes  that  the  oldest  men  on  the  idand 
are  of  the  same  opinicm.  The  illumination  was  so  great,  he  says, 
that,  at  one  time,  the  city  of  New  York  appeared  to  be  within  a 
mile  or  two  of  Staten  Island." 

The  display  at  nine  o'clock  was  observed  in  the  town  of  Fonda, 
Montgomery  Co.,  N.  Y..  by  Mr.  Oran  W.  Morris  of  New  York 
City.  His  account  of  its  general  appearance  accords  very  well 
witfi  that  which  has  just  been  given.  At  one  time,  however, 
Mr.  Morris  observed  two  arches  of  diffused  light  in  the  south,  be- 
low that  on  which  the  columns  rested.  Mr.  Morris  noticed  par- 
ticularly a  bright  red  sector,  similar  to  that  already  mentioned,  on 
the  west  side  of  the  corona.  His  position  was  at  least  one  hun- 
dred and  sixty  miles,  a  little  west  of  north,  from  that  of  the  writer. 

By  a  letter  addressed  to  Mr.  Herrick  by  Mr.  Azariah  Smith,  Jr., 
from  Geneva,  N.  Y.,  it  appears  that  the  first  approach  of  the 
Aurora  vras  at  that  place^  unobscured  by  clouds.  The  following 
is  an  extract : — 
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"  At  I3i.  40m.  a  purple  bow  or  ftraamer  appeared  in  the  W.  N. 
W.,  at  first,  ridng  but  about  1(P.  At  about  the  same  time  anoth- 
er rose  in  the  N.  N.  K  Both  gradually  increased  in  height  until 
they  reached  the  zenith,  and  at  6h.  65m.,  a  complete  corona  was 
<[»med.  The  eastern  beam,  soon  after  its  appearance,  extended 
in  breadth  at  its  base,  assuming  a  triangular  form  of  a  purple  or 
carnation  hue,  with  a  golden  colored  streamer  passing  up  through 
its  centre.  Streamers  were  general  at  this  time  in  the  north ;  but 
directly  north,  as  well  as  nearly  oyer  head,  the  heavens  were  of  a 
light  greenish  tinge.  Soon  after  this,  a  purple  cloud  in  the  R 
was  peculiarly  brilliant,  and  at  5h.  57m.  a  bright  white  streamer 
passed  the  north  star,  on  its  way  to  the  west  At  5h.  59m.  the 
whole  sLppewmnce  began  to  decline  in  brilliancy,  especially  the 
radiating  point,  and,  at  this  time  scarcely  any  light  was  obserrar 
Weaoo  E-of  N.  •  •  »  At  6h,  7m.  bright  camar 
tion  clouds  a{qpeared  each  side  of  the  radiating  point,  which  con*- 
tinned  nearly  fixed  for  three  or  four  minutes,  and  gradually  &- 
ded  away — the  radiating  point  having,  now  nearly  disappeared." 
Time  in  Geneva  is  about  lOj^m.  earlier  than  in  New  Haven. 

Mr.  Smith  gives  very  minute  observations  on  the  phases  of  the 
Aurora,  continued  until  8h.  8m.,  when  clouds  for  the  most  pert, 
obstructed  the  view  of  the  heavens,  and  no  auroral  phenomena 
were  visible.  Faint  appearances  of  the  Aurora,  seem,  firom  his 
notes,  to  have  continued  until  neariy  half  past  seven;  when  they 
subsided  only  to  re-appear  almost  immediately.  A  faint  corona 
was  formed  at  7h.  35m. 

Mr.  Smith  seems,  also,  for  about  five  minutes,  to  have  had  a 
glimpse  of  our  splendid  exhibition  at  a  later  hour,  though  not  suf* 
ficient  to  inform  him  of  its  magnificence. 

From  a  communication  inserted  in  the  Daily  Commercial  Ad* 
vertisw,  of  Buffisdo,  by  Mr.  R.  W.  Haskins,  it  appears  that  the 
Amora  was  observable  also  at  that  jdace,  at  its  first  appK)ach.  Mr. 
Haskins  states  that,  at  5h.  16m.,  the  heavens  being  clear  in  the 
north,  and  for  B(P  both  east  and  west  of  that  point,  an  unusual 
ruddy  ^qpearance  was  noticed,  not  in  this  region,  but  still  farther 
toward  the  east  and  west  Mr.  Haskins  continues  as  follows : 
'^  This  soon  fiBided,  leaving  barely  a  perceptible  tinge ;  and  in- 
stantly, when  neariy  all  color  had  disi^peared  elsewhere,  a  space 
of  scnne  15^  in  diameter,  immediately  west  oi  Cassiopeia  and 
Andromeda,  and  north  of  Pegasus,  was  lighted  up  with  red  of  a 
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deeper  hue  than  any  we  had  yet  seen.  This  was  entirely  discon- 
nected, on  every  side,  from  any  anroral  light  or  appearance  what- 
ever ;  and,  from  its  centre,  pencils  of  white  radiated  to  the  periph- 
ery on  every  side. 

'<  This  continued  some  five  minutes,  when,  the  white  lines  dis- 
appearing, th^  whole  space  in  question  assumed  an  uniform  red 
color,  which  was  almost  instantly  thereafter  extended,  in  an  arch 
of  the  same  width,  through  our  zenith,  and  down  to  the  hcnrizoii 
about  60^  W.  of  N.  On  the  east,  this  light  did  not  extend  itself. 
During  all  this  time,  the  clear  space  in  the  north  which  has  been 
mentioned,  retained  its  usual  color  and  appearance." 

Deep  red  streams,  pencilled  with  white,  then  began  to  appear 
and  fade  in  the  north,  but  without  the  tremulous  motion  of  merry 
dancers.  Those  in  the  N.  E.  maintained  their  brightness  longest, 
and  moved  slowly  toward  the  eastern  point  of  the  horizon,  near 
which  they  disappeared  at  a  given  vertical  line.  The  usual  ha- 
ziness in  the  north  began  first  to  appear  at  5h.  43m.  DifiSoence 
of  time  between  Buffalo  and  New  Haven,  23m.  4Ss. 

Mr.  Haskins  proceeds :  "  At  5h.  47m.  the  clouds  had  become 
more  dense  and  dark,  (though  still  in  detached  maa^os,)  particu- 
larly throughout  that  portion  of  the  heavens  which  had  been  oc- 
cupied by  the  i^ed  arch  above  mentioned,  and  these  isolated  clouds 
now  assumed  an  appearance  at  once  novel  and  suiking.  Those 
west  of  our  zenith,  and  lying  within  the  track  of  the  crimson 
arch  already  described,  suddenly  exhibited  the  most  vivid  red 
along  their  entire  southern  borders;  while  the  like  clouds. ea^  (^ 
our  zenith,  and  following  the  same  track,  and  prolonging  it  quite 
down  to  the  eastern  horizon,  assumed  the  same  vivid  color  upon 
their  northern  borders;  while  no  other  portion  of  these  clouds 
exhibited  the  least  appearance  of  auroral  light,  in  any  ^f  their 
parts.  South  of  this  line,  there  was  at  no  time  any  auroral  light 
whatever;  and  at  the  moment  in  question,^  there  was  very  litde 
in  any  other  parts  of  the  heavens,  save  on  the  borders  of  these 
clouds.  At  5h.  51m.  the  red  edgings  of  these  clouds  began  to 
fade,  and  immediately  a  wide  space  in  the  N.  E.  that  was  still  fi:ee 
from  clouds,  was  most  brilliantly  lighted  up.  The  color  was  of 
the  same  deep  red,  but  it  did  not  extend  down  to  the  horizon; 
and  this  had  scarcely  endured  four  minutes,  when  the  whole  re- 
gicm  N.  of  our  zenith,  to  within  about  8^  of  the  horizon,,  was 
again  reddened  and  flowing :  while,  beyond  these  limitSi  either 
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N.  or  S.,  no  vestige  of  the  Aurora  was  visible.  At  6h.  58m.  tbe 
moon  appeared  above  the  horiiEon,  and  as  it  was  only  two  days  past 
the  full,  its  beams  soon  surpassed  in  brightness  those  of  the  Aurora, 
and  &rther  obeervation  of  these  last  became  impossible." 

It  is  to  be  regretted  that  Mr.  Haskins  did  not  repeat  his  obser- 
vations at  a  later  hour,  as  it  is  hardly  to  be  doubted  that  the  sub** 
sequent  displays  observed  at  Geneva,  and  at  Hudson,  as  well  as 
elsewhere,  would  have  been  i^  least  partially  visible  to  him.  Mr. 
Haskins  says,  that  he  was  unable  to  detect  any  disturbance  of  the 
magnetic  needle.  The  instrument  used,  was  a  common  survey- 
or's compass ;  which  was,  moreover,  compared  with  another,  both 
being  considered  good  instruments.  The  apparatus  was,  undoubt* 
edly,  not  sufficiently  delicate ;  but  it  is  a  fact  which  has  led  to 
much  discussion,  that  the  needle  is  often  greatly  disturbed  in  one 
place  by  an  Aurora,  when  in  another,  it  is  scarcely  affected  at  aA. 
Thus  it  is  stated  in  the  second  Report  of  the  British  Association, 
for  1832,  that  during  the  great  Aurora  of  the  7th  Jan.,  1831,  M. 
Arago  observed  the  magnetic  needle  to  be  powerfully  affected, 
while  Mr.  Sturgeon  of  Woolwich,  could  not  observe  it  at  all. 

At  the  Western  Reserve  College,  Hudson,  Ohio,  some  of  the 
eartier  displa3r8  of  the  phenomenon  were  noticed  by  Professor  Elias 
Loomis,  but  the  exhibition  at  nine  o'clock,  and  after,  (in  New 
Ycnrk,)  wBs<;oncealed  by  clouds.  Professor  Loomis  says:  "This 
evening  at  about  five  minutes  after  six,  I  observed  the  commence- 
ment of  an  Aurcva.  A  small  pile  of  light,  of  a  reddish  hue,  lay 
upon  the  horizon,  in  a  direction  a  little  north  of  N.  W.,  and  a 
similar  fUe  in  the  K  N.  K-  Between  these  there  wasa  low  fidnt 
cloud,  bounded  by  a  somewhat  ill  defined  arch,  rising  in  its  cen* 
Ire  about  ten  degrees  from  the  horizon.  Above  this  arch,  a  dif- 
fused  light  streamed  upward  toward  the  zenith,  in  one  or  two 
I^aces,  being  somewhat  more  condensed,  forming  beams.  This 
light  increased  rapidly  in  brightness,  it  became  of  a  more  decided 
crintton  color,  extended  up  to  the  zenith,  and  at  the  same  time, 
light  hegm  to  shoot  up  from  several  points  in  the  east,  and  some* 
what  south  of  east.  At  a  quarter  past  six,  mean  time,  a  pretty  reg^ 
ular  arch  was  formed,  extending  firom  the  above-mentioned  pile 
of  light  in  the  N.  W.,  a  little  north  of  a^ha  Lyraey  south  of 
alpha  Cjfffni,  about  half  way  between  Markab  and  Scheat,  and 
about  16^  S.  of  a^ha  Arietis.  This  arch  was  rather  irregular  in 
its  outline,  and  had  a  slightly  crimson  color.    In  about  five  min« 
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utes  another  arch  of  white  light  partiaHy  fcnniied  in  the  southern 
sky,  rising  about  10^  above  Fomalhaut,  and  having  nearly  the 
same  direction  with  the  preceding.  This  arch -was  never  com^ 
plete,  and  soon  vanished  entirely.  The  great  arch  I  have  befcnre 
described,  brightened  up  again,  in  very  nearly  the  same  position 
as  before,  being  perhaps  a  little  more  regular  in  its  outline.    *    * 

*  *  About  half  p^st  eight,  light  of  a  crimson  odor  was  ob- 
served to  shoot  from  the  eastern  horizon  toward  and  beyond  the 
zenith,  nearly  in  the  position  of  the  former  arch.  The  heavens 
were  now  nearly  covered  with  thin  cirro-cumulus  clouds,  and  the 
contrast  of  the  ordinary  clouds  with  this  crimson  auroral  light, 
produced  a  very  singular  effect  The  sky  remained  cloudy  during 
the  night,  and  the  next  morning  there  fell  a  few  flakes  of  snow." 
'  The  time  at  Hudson,  is  eboat  thirty-four  minutes  earlier  than 
at  New  Haven.  From  the  accounts  given  by  Mr.  Smith,  Mr. 
Haskins,  and  Professor  Loomis,  it  seems  impossible  to  identify 
any  particular  phases  as  having  been  noticed  by  any  two  of  the 
observers.  Professor  Loomis  was  probably  mistaken  in  siqpposing 
that  he  saw  the  commencement  of  the  Aurora.  At  the  time  of 
his  first  observation,  a  corona  had  already  formed  itself,  and  feded 
away  at  Creneva.  The  accounts  just  given,  hardly  sa[tisfy  us  in 
regard  to  the  splendor  of  the  first  auroral  display.  Woare  forced 
to  believe  that,  but  for  the  clouds,  it  would  have  been  much  more 
magnificent  in  the  cities  of  New  Haven  and  New  York,  than  it 
is  here  represented  to  have  been*  ^ 

The  Aurora,  (to  go  etill  farther  west,)  was  observed  in  the  city 
of  St  Louis,  Mo.  The  Republican  of  that  city  remarks :  <^  This 
beautiful  and  interesting  phenomenon,  was  visible  during  nearly 
the  whole  night,  and  was  particularly  brilliant  between  the  hours 
of  twelve  and  one,  when  the  moon  was  near  its  zenith."  Time 
in  St  Louis  being  rather  more  than  an  hour  earlier  than  in  New 
Yoric,  this  last  display  was  contemporaneous  with  the  latest  re- 
turn of  the  Aurora  in  our  longitude :  but  this,  which  was  the 
least  energetic  here,  aj^^ears  th^re  to  have  been  the  most  remark- 
able. 

From  {daces  ncnrth  of  New  Haven,  we  should,  of  course,  anti- 
cipate accounts  of  the  appearance  of  this  phenomenon.  A  letter 
ftom  Professor  A.  W.  Smith,  of  the  Wesleyan  University  at  Mid- 
dletown.  Conn.,  to  Mr.  Herrick,  describes  Ae  heavens  as  they  ap- 
peared, fi»m  hdf  past  five  till  half  past  six,  in  terms  v«cy  neariy 
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oonrei^Kmding  to  those  used  by  Professor  Olmsted^  and  already- 
quoted.  Professor  Smith  adds :  "  About  nine  o'clock  there  was  a 
corona  formed  a  little  south  of  the  zenith,  highly  colored,  as  on 
the  17th  November,  1835.  Streams  of  auroral  h'ght  were  also 
faintly  visible  at  the  same  time  in  the  north."  It  is  very  obvi-* 
ous  that  the  magnificence  of  the  exhibition  at  nine  was  by  no 
means  so  great  in  Middletown  as  in  New  Ycnrk. 

Professor  O.  P.  Hubbard,  of  Dartmouth  College,  Hanover,  N. 
H.,  in  a  letter  to  Plrofessor  Silliman,  also  mentions  the  appearance 
of  the  Aurora  at  that  place ;  but  wittiout  giving  a  particular  de- 
scription. 

East  of  New'Hav^i,  the  snow  storm  seems  to  have  been  more 
piotracted  than  in  this  city.  The  rosy  flush  observed  here  at  six 
o^^lock,  was  nevertheless  seen  in  New  London,  in  this  state, 
though  the  mow  was  falling  copiously  at  the  time.  A  letter  to 
Professor  Olmsted,  firom  Mr.  J.  Hurlbut,  of  the  latter  place,  dated 
Nov.  14,  sa3rs :  "  The  snow  has  fallen  incessantly  since  five  o'clock 
this  morning,  and  up  to  this  hour  (eight  o'clock,  P.  M.)  the  storm 
has  not  in  the  least  abated.  But,  at  about  six  o'clock,  it  seemed 
as  if  the  heavens  were  on  fire.  .  A  lurid  light  on  all  sides,  from 
the  zenith  to  the  horizon,  cast  a  most  vulcanean  hue  on  the  fallen 
snow.  This  lasted  about  half  aii  hour,  and  then  disappeared. 
The  light  seemed  the  same  in  every  portion  of  the  heavens,  but 
witiiout  any  i^^parent  cause." 

South  of  us,  the  distance  to  which  this  beautiful  exhibition  was 
visible,  at  one  time  or  another,  during  the  course  of  the  evening, 
was  very  unusual.  From  a  large  number  of  notices  we  select  a 
few  of  the  mcnre  circumstantial,  and  present  them  in  the  geo- 
graphical order  of  the  places  from  which  tfiey  come,  proceeding 
southward.  The  Vnited  States  Gazette,  published  at  Hiiladel- 
phia,  after  noticing  the  early  appearance  of  the  heavens,  which 
was  not  di^imilar  to  that  observed  at  New  York,  continues : 
^'  At  a  later  period,  the  lights  were  again  visible,  and  between 
nine  and  ten  o'clock,  exceeded  in  extent  and  brilliancy,  anything 
of  the  kind  ever  before  witnessed  in  this  latitude.  A  broad  field 
of  crimscm  flame,  stretching  from  nearly  a  western  course,  and 
reaching  the  eastern  hemisphere,  encompassed  the  heavens  with 
a  brilliant  glory,  of  indescribaUe  beauty  and  magnificence,  hang- 
ing, as  it  were,  si»pended  fiom  the  blue  vault  above,  like  an  im- 
mense curtain  over  the  earth — ^wbile,  &qm  almost  ev^  point  of 
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the  compass,  diot  up  ra3rs  of  rich  and  gorgeous  light,  spreading 
and  intermingling  with  a  wavy  tremulous  motion,  and  exhibiting 
every  hue  which  the  rain-bow  can  boast.  The  richness,  variety, 
and  deUcacy  of  the  colors,  were  surprisingly  beautiful,  as*was  their 
prismatic  brilliancy. 

"The  sky  itself  was  remarkably  dear  and  cloudless — and 
through  the  celestial  phenomena,  a  fiill  moon  and  innumerable 
stars  were,  all  the  while,  distinctly  visible.  We  never  had  ttie 
{satisfaction  of  witnessing  a  dis|day  so  truly  grand  and  magnificent, 
«aA  only  regret  our  inability  of  conveying  even  a  faint  idea  of 
the  sublime  wonder,  and  beauty  of  the  scene." 

Other  persons  seem  to  have  observed  a  greater  variety  of  cot- 
ors  than  were  visible  to  us.  Red,  orange  and  golden  yeUoW| 
with  sometimes  a  shade  of  pale  green,  doubtless  an  optical  illu- 
sion, as  being  the  color  eomi^ementary  to  the  first,  were  all  diat 
were  remariced  in  New  York. 

Professor  L.  Obermeyer,  of  Mt.  St.  Mary's  College,  Emmitts- 
burg,  Md,,  writes  to  Professor  Olmsted,  under  date,  Nov.  18,  as 
follows:  "  On  the  evening  of  the  14th  inst.,  a  brilliant  display  of 
an  Aurora  Borealis  was  witnessed.  The  first  indication  of  its  9^ 
proach  was  given  as  soon  as  it  became  dark,  by  the  dngular  red- 
ness of  the  cumulo-stratus  clouds,  now  entirely  covering  the  sky. 
Those  in  the  north,  south,  east  and  west,  all  partook  of  the  red- 
ness;  and  the  reflection  firom  them  was  strong  enough  to  give  a 
red  tinge  to  the  snow,  still  several  inches  deep.  The  heaviest 
clouds  retained  their  dark  color  in  the  centre,  but  they  were  b<w- 
dered  with  red«  During  the  hour  in  which  this  state  of  things 
existed,  there  were  no  streamers,  streaks  of  light,  nor  merry  dmi- 
cers.  Indeed,  where  the  sky  could  be  seen  between  the  clouds, 
there  were  no  signs  of  an  Aurora,  but  rather  a  deep  green  sky- 
By  seven,  the  moon  being  risen,  and  the  clouds  having  vanished, 
nothing  remained  to  show  that  there  had  been  any\musual  oc- 
currence. A  little  after  nine,  however,  the  ;3ky  bdng  perfectly 
clear,  an  Aurora  suddenly  sfarung  up,  which,  for  magnificence  has 
seldom  been  equalled  in  this  latitude.  The  streamers  fit>m  the 
east,  west  and  north,  converged  a  few  degrees  south  of  the  ze- 
nith, forming  a  beautiful  aurorkl  crown,  red  as  scarlet,  but  inter- 
mingled with  streaks  of  pale  light  There  w^re  no  merry  demr 
cers.  All  the  other  aiq)etouices  usually  witnessed  on  such  occa- 
sions were  noticed.    In  little  more  than  half  an  hour^  the  grand 
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display  was  over.  A  few  traces  were  seen  for  a  little  time  longer, 
when  every  vestige  disappeared."  The  time  at  Emmittsburg  is 
18^m.  earlier  than  at  New  Haven. 

A  letter  ftom  President  Hmnphreys,  of  St.  John's  College, 
Annapolis,  Md.,  to  Professor  Olmsted,  speaks  of  the  Aurora  of  Nov. 
14,  as  ''more  magnificent  than  any  that  has  ever  before  occur- 
red" there.  Mr.  Humphreys  proceeds :  "  It  [the  Aurora]  extended 
many  degrees  farther  south  than  the  great  one  in  January.  It 
came  on  in  waves,  as  before,  at  about  a  quarter  before  six,  and  re- 
turned at  seven,  at  eight,  and  at  nine.  The  first  arch  was  formed 
suddenly,  and  became  vertical  in  a  very  few  minutes,  from  the 
first  appearance  of  the  columns  at  the  N.  W.  and  S.  E.  It' was 
crimson,  traversed  by  white  pencils.  The  magnetic  variation 
was  diminished  1^  5^.  It  is  here,  west."  A  communication  al- 
so appears  in  the  Republican,  of  Nov.  18,  published  at  Annapolis, 
proc€»eding,  likewise,  probafcly  from  President  Humphreys,  and 
giving  a  more  particular  account  of  the  returns  at  eight  and  nine. 
It  is  remarked  that,  ''  the  color  of  the  light  at  8h.  was  not  red, 
but  dusky,  and  formed  from  the  N.  W.  pdnt  to  the  pole  star,  a 
broad  column,  which  kept  its  position  for  half  an  hour.  A  suc- 
cession of  fine  cirrous  clouds  floated  off  from  the  lower  parts  of 
the  column  to  the  south.  At  9h.  the  recurrence  of  the  crimson 
light  was  more  in  patches,  and  of  intense  brightness,  accompanied 
by  cirro-cumulous  clouds,  which  were  fbrmed  suddenly  over  the 
whole  sky,  and  were  borne  swiftly  to  the  east  by  the  wind,  and 
at  apparently  a  greater  elevation  in  the  atmosphere  than  that  of 
the  Aurora." 

The  latter  opinion  of  President  Humphreys,  in  regard  to  the 
comparative  altitude  of  the  auroral  and  the  ordinary  clouds,  is  un- 
doubtedly a  mistaken  one.  But  for  the  presence  of  these  latter, 
he  would  unquestionably  have  observed  something  more  than 
patches  of  crimson  light,  since  the  corona  was  seen  by  persons  in 
almost  every  direction  from  Annapolis.  Difference  of  time  be- 
tween New  Haven  and  Annapolis,  15m. 

From  Fairfax  Ck).,  Va.,  near  Alexandria,  Professor  R.  Tolefree 
writes,  of  the  early  display :  "  From  E.  S.  R  to  W.  S.  W.,  was 
exhibited  a  rich  orange  red  color,  extending  even  to  the  zenith, 
and  covering  all  the  heavens  ncHrth  of  these  points."  Professor 
Tolefree  observed  the  return,  in  a  brilliant  and  fiery  form,  toward 
nine  o'clock ;  but  he  observes  that,  "  by  a  quarter  past  nine,  the 
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Aurora  was  no  longer  visible."  It  is  probable  that  the  clouds  of 
which  he  previously  speaks,  obstructed  the  view.  The  time  at 
Alexandria  is  about  16}  minutes  earlier  than  at  New  Haven. 

At  Richmond,  Ta.,  the  magnificent  corona  ibnned  between 
eight  and  nine  o'clock,  was  observed  by  many  perscms,  but  from 
that  place,  no  statements  in  detail  have  reached  us. 

We  come  now  to  two  communications  from  points  much  &r- 
ther  south  than  any  of  the  precediiq;,  and  situated  in  latitudes  so 
low,  that  the  occurrence  of  an  Aurora  Borealis  is  there  a  phenom- 
enon of  exceedingly  rare  occurrence.  The  first  of  these  is  a  let- 
ter to  Mr.  Herrick,  from  Mr.  W.  A.  Sparks  of  Society  Hill,  S. 
C,  in  latitude  34<^  SS'N.,  nearly.  Mr.  Sparks  observes:  "My 
attention  was  directed  towards  the  north  early  in  the  evenings 
(about  six  o'clock,)  by  an  unusual  luminous  appearance,  and  after 
gazing  intently  for  a  while,  I  distinctly  recognized  what  I  had 
long  and  earnestly  sought  for  without  success,  a  "  bank  or  store* 
house"  of  auroral  vapor.  ♦  *  *  When  I  first  ob- 
served it,  a  space  of  about  15^  above  the  horizon  was  strongly 
marked  by  a  pale  white  light,  above  which  the  crimson  hue  pe* 
culiar  to  this  phenomenon  began  to  be  distinctly  visible.  At  this 
time,  the  greatest  degree  of  brightness  was  to  the  east  of  north, 
assuming  no  very  definite  form,  but  extending,  as  well  as  I  could 
judge,  about  eight  or  ten  degrees  east,  and  reaching  in  height  to 
the  constellation  of  Cassiopeia's  chair,  the  lower  portion  of  which 
was  enveloped  in  its  reddening  glow."  The  action  then  subsided, 
but  at  about  eight  o'clock,  another  bright  crimson  coliunn  ascend- 
ed due  north,  attaining  an  altitude  some  degrees  greater  than  that 
of  the  polar  star,  and  maintaining  its  place  about  half  an  hour.  Af- 
ter this  had  fiuled  away,  no  return  was  observed  till  about  half 
past  nine,  when  Mr.  Sparks  observe^,  "I  again  perceived  another 
broad  arch  of  crimson  light,  ascending  several  degrees  to  thei 
west  of  north.  The  altitude  of  this  latter  cohunn  was  greater 
than  that  of  any  of  the  {nreceding,  but  I  regret  to  say  that  my 
ardent  desires  to  see  it  ^  scan  the  blue  vault,  and  in  the  zenith 
gk)w,'  were  not  folly  realized."  Time  at  Society  Hill  is  about 
27im.  earlier  than  at  New  Haven.  At  the  moment  of  this  la^ 
mentioned  return  observed  by  Mr.  Sparks,  the  crisis  of  the  actioa 
in  our  longitude  was  past. 

The  other  communicati<m  just  alluded  to,  is  a  letter  addressed 
to  Professor  SilUman  by  Mr.  J.  Darby  of  Culloden^  Geo.,  latitude 
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aboat  38^  4S^,  N.  Mr.  Darby  writes :  <^  Immediately  after  dark,  or 
at  about  six  o'clock,  the  sky.  a  little  to  the  north  of  the  star  Ga- 
pella,  began  to  appear  luminous,  and  a  lununous  arch  was  soon 
formed,  of  about  6^  or  8^  in  breadth,  and  extending  over  to  the 
north-western  horizon,  having  the  pole-star  in  its  highest  point 
Soon  after  the  arch  was  formed,  that  part  of  it  in  the  N.  E.  hori- 
zon became  much  brighter,  loid  somewhat  broader  than  the  rest ; 
and  this  luminous  portion  gradually  rose,  and  passed  on  in  the  arch ; 
its  densest  part  culminating  a  Uttle  below  the  north  star.  It  con- 
tinued its  motion  to  the  western  horizon. 

^'  The  passage  of  the  luminous  part  of  the  arch  occupied  an 
hour  and  a  half.  It  became  somewhat  fainter,  after  it  had  passed 
the  meridian.  The  arch  gradually  passed  off,  beginning  first  to 
disappear  in  the.east,  so  that  not  a  vestige  remained  at  nine  o'clock, 
three  hours  from  its  first  appearance.  #  #  ♦  rp^e 
color,  of  the  arch  was  that  of  light  scarlet,  and  the  most  lumin- 
ous part  a  little  darker,  and  much  more  intense.  It  appeared  to 
be  a  semicircle,  having  for  its  base  about  6(P  at  the  horizon.  It 
difikred  firom  the  Aurora  in' its  regular  outline,  and  its  regular  mo-' 
tion  from  east  to  west.  It  was  observed  with  wonder  by  many 
in  this  region,  and  was  such  as  no  one  had  ever  witnessed  befcnre." 
Time  at  Culloden,  45m.  earlier  than  at  New  Haven,  neariy. 

At  the  date  of  this  letter,  Mr.  Darby  was  iK>t  aware  of  the  con- 
temporaneous occurrence  of  the  Aurora  at  the  north.  The  ap- 
pearances he  describes  are  certainly  very  unusual ;  but  must,  of 
course,  be  attributed  to  the  phenomenon  which  was  at  the  time 
exciting  so  great  admiration  and  astonishment,  throughout  all  the 
northern  states. 

We  learn  from  some  of  the  English  journals,  that  this  Aurora 
was  seen  in  Great  Britain.  It  is  mentioned  in  a  number  of  die 
Cambridge  Chronide,  published  in  November,  and  also  in  Lou- 
dcm's  Magazine  of  Natural  History,  No.  XH,  Dec.  1837.  Its 
sfdendors  seem  to  have  been  in  a  great  measure  concealed  by 
clouds,  an4  the  Aurora  of  Nov.  12,  two  days  previous,  attracted 
a  much  higher  degree  of  attention.  A  notice  of  this  latter  phe- 
nomenon, by  J.  H.  Stanway,  Esq.,  of  Brookfield,  near  Manches- 
ter, dated  Nov.  15,  and  published  in  Loudon's  Magazine,  contains 
this  incidental  mention  of  the  Aurora  under  consideration : 

<<  My  attention  was  also  last  night  directed,  by  the  oscillations 
of  the  neecUe,  to  the  exist^ice  of  an  Aurora  BoreaUs ;  but,  by 
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reason  of  the  interference  of  clouds,  it  was  not  long  visible.    The 
variations  noted,  were  as  follows : — > 


A.    m. 

A.      M. 

11  16    . 

.    28®  26' 

12  30     . 

.    28*  3(y 

"    46    . 

.    27    24 

"    46    . 

.    26    26." 

The  mean  variation  for  the  month  of  November,  had  been 
determined  to  be  26^  48'  46^'.     The  writer  continues :— ^ 

*^  At  half  past  twelve,  a  patch  of  the  most  intense  blood  red 
colors  which  I  have  ever  seen^  was  visible,  free  from  the  interpo- 
sition of  clouds.  The  whole  of  the  sky  had  an  awful  appear- 
ance ;  for  the  tinge  of  red  which  pervaded  the  whole  expanse,  as- 
sumed, in  many  points,  from  the  depth  of  colors  above,  and  the 
density  of  the  clouds  below,  the  dark  copper  tint,  which  is  seen 
on  the  disk  of  the  moon  during  a  lunar  ecUpse."  . 

The  time  here  mentioned  would  correspond  nearly  to  a  quarter 
before  eight  in  New  Haven ;  and  the  display  which  se^ns  to  have 
been  observed  at  its  height,  must  have  been  almo^  contempo- 
raneous with  some  of  the  eariier  appearances  noticed  in  Uiis 
country.  The  time  included  between  the  earliest  and  latest  ob- 
servations on  the  needle,  is  equivalent  to  that  &om  half  past  six 
to  eight,  here. 

None  of  the  scientific  periodicals  published  on  the  continent  of 
Europe,  of  a  date  sufficiently  recent  to  contain  notices  of  this 
Aurora,  have  yet  reached  us.  Considering  the  intensity  of  the 
auroral  action  in  England,  as  observed  by  Mr.  Stanway,  we  can- 
not doubt  that  the  phenomenon  manifested  itself  over  a  great  part, 
if  not  the  whole,  of  the  continent 

Oeneral  Remarks. 

In  considering  the  various  accounts,  not  only  of  this,  but  of  all 
great  Auroras,  we  are  not  the  least  astonished  at  their  vast  extent. 
There  can  hardly  be  a  doubt  that  often,  at  the  same  moment,  the 
auroral  action  is  going  on  in  every  longitude  of  our  hemisphere ; 
and  possibly,  at  the  same  time,  quite  as  extensively  in  the  south- 
em  hemisphere  also.  True,  there  is  commonly  believed  to  be 
some  mysterious  connection  between  this  phenomenon  and  the 
absence  of  the  sun,  or,  in  other  words,  the  night ;  but  to  what 
can  this  be  owing,  save  to  Ae  fact,  that,  during  the  day,  the  light 
of  the  Aurora,  like  that  of  the  stars,  is  necessarily  swallowed  up 
in  the  overpowering  radiance  of  the.  sun?    On  one  oecasioh  du- 
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ring  the  last  autumn,  the  writer,  being  on  Manhattan  Idand,  a 
little  north  of  New  York  city,  was  fiilly  persuaded  that  a  power- 
Ail  auroral  action  was  going  on,  between  the  hours  of  eleven  and 
twelve,  A.  M.  The  stm  was,  in  the  mean  time,  shining,  without 
the  lightest  cloud  to  obscure  his  lustre ;  but  along  the  north 
there  lay  a  heavy  bank  of  haze,  above  which  a  f&^kering  or  wavy 
light  was  obvious  to  the  eye  for  more  than  half  an  hour.  .  The 
same  appearance  was  also  noticed  by  Mr.  J.  H.  Pettingell,  of  New 
York,  who  ccmtinued  to  observe  it  after  the  writer's  attention  was 
withdrawn.  No  magnetic  needle  was  at  the  time  accessible ;  and 
accordingly  it  was  impossible  to  verify  the  truth  of  the  observa- 
tion, by  an  appeal  to  that  instrument. 

In  a  paper  impended  to  a  Report  of  the  Regents  of  the  Univer* 
sity  of  the  State  of  New  York,  {est  1836,  it  is  stated  by  ProfesscNr 
Joslin,  that,  on  the  day  following  the  great  Aurora  of  Nov.  17, 
1835,  "  there  was  such  a  display  of  auroral  clouds  as  almost  to 
justify  us  in  considering  it  a  proper  Aurora  seen  in  ike  day-Hmt,'^^ 
But  if  the  Aurora  be  exclusively  a  nocturnal  phenomenon,  it  is 
desirable  that  the  fact  should  be  established.  This  will  be  one 
step,  at  least,  toward  the  development  of  its  causes.  By  a  series 
of  observations,  the  truth  can  be  ascertained,  either  positively  os 
negativdy ;  but  the  needle  must,  ficom  the  natiue  of  the  case,  be 
die  chief  means  of  bringing  it  to  light. 

The  agitidion  of  the  needle  during  the  existence  of  an  Aurora, 
unobserved  at  the  time,  in  consequence  of  clouds,  but  subse- 
(jaently  asc^tained  by  observations  elsewhere  made,  has  been 
repeatedly  noticed.  An  extract  of  a  letter  from  M.  Humboldt  to 
M.  Arago,  contained  in  the  Comptes  Rendus  of  the  French  Acad- 
emy of  Sciences,  No.  1,  Jan.  1837,  cites  a  statement  of  M.  Gauss, 
inserted  in  the  Journal  Astronomique  de  Sckumadier^  No.  276, 
that  the  disturbance  of  the  needle  at  &5ttingen,  on  the  seventh 
of  February,  1836,  was  greater  than  ever  before  known ;  and 
adds  that,  at  the  same  time,  a  beautiftil  Aurora  was  observed  by 
M.  Fekl,  ProfiBssor  of  Natural  Philosophy,  at  Braunsberg,  in  East- 
tern  Prussia.  It  is  stated  also  in  the  Comptes  Rendus  of  April 
17,  1837,  that,  on  the  sixth  of  the  same  month,  an  Aurora  was 
observed  by  M.  Sforren,  of  the  College  Royal  d' Angers ;  and  that, 
at  Pariis,  in  the  mean  time,  the  sky  was  covered  with  clouds,  but 
the  needle  violenUy  di8tud>ed. 
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It  is  stated  by  M.  Wartmaim,  of  Oeneya,  in  the  BibUoihique 
Unherselle  for  October,  1836,  that  ^'  aa  illustrious  philoeo^dier, 
M.  Arago,  has  often  announced  in  advance,  the  early  appearance 
of  an  Aurora  Borealis ;  being  apprised  of  its  approach  by  the  ex^ 
traordinary  oscillations  of  the  magnetic  needle,  which  is  regularly 
observed  every  day  at  the  Ro3ral  Observatory  of  Paris ;  and  that 
the  event  has  confirmed  his  prediction  on  the  same  day,  though 
fipequently  the  phenomenon  has  occurred  at  such  a  distance  as  not 
to  be  observable  at  Paris."  It  would  hence  appear,  that  auroral 
action  has  been  detected  during  the  day,  by  the  aid  of  the  needle : 
and  it  is  quite  probable  that  the  light  would  also  have  been 
observed  in  the  absence  of  the  sun. 

Although  the  Aurora  undoubtedly  manifests  itself,  on  many 
occasions,  contemporaneously  in  places  situated  in  every  direction 
from  the  pole,  there  is  no  reason  to  believe  that  its  intensity  is,  in 
the  same  latitude,  every  where  the  same  at  any  given  moment ; 
ncNT  that  its  successive  fits^  come  on,  or  reach  their  height,  in  dif- 
ferent longitudes  precisely  at  the  same  time.  There  is  great  rear 
son,  however,  for  the  contrary  opinion  ,*  as  is  manifest,  indeed, 
firom  the  various  accounts  which  we  have  condensed  in  the  pres-> 
ent  article. 

Nor  does  it  seem  that  the  disturbing  influence  of  the  Aurora 
upon  the  magnetic  needle  is  similar  in  diiferent  longitudes.  There 
are  three  observations,  of  the  four  recorded  in  the  extract  above 
cited  from  Loudon's  Magazine,  which  we  are  able  to  compare 
with  correq)onding  observations  made  in  New  Haven.  After  ma* 
king  ample  allowance  both  ways,  for  possible  errors  in  time,  we 
are  able  neverthdess  to  say  with  positiveness,  that,  while  the  nee- 
dle in  New  Haven  was  deflected  to  the  east  ,*  in  Brookfield,  near 
Manchester,  its  disturbance  was  in  the  contrary  direction ;  the 
ordinary  variation  in  both  places  being  westward. 

Not  only  are  the  causes  of  the  Aurora  as  yet  a  sealed  book  to 
us,  but  we  have  not  been  able  to  ascertain,  otherwise  than  con- 
jecturally,  the  altitude  of  the  illuminated  substance  above  the 
earth's  surfece.  It  is  even  a  question  whether  this  substance  is 
within  or  beyond  the  limits  of  the  atmosphere.  The  question  is 
one  which  it  is  exceedingly  difficult  to  seUle.  To  identify  posi- 
tively, particular  beams  seen  from  diflerent  situations,  is  not  so 
skn|Ae  a  matter  as  it  may  seem.  The  same  beams  observed  from: 
different  points  of  view,  may  present  very  different  phases ;  while 
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tteir  flketiag  existmce  and  their  mutalnlity  while  they  do  ezisty 
die  great  numbezs  which,  in  every  striking  dispby,  comnaonly 
qjcing  up  and  fade  ineeasantly,  and  finally,  the  restlessness  with 
which  they  are  momentarily  changing  their  positions,  till  si 
length  they  vanish,  are  all  circumstances  precisely  suited  to  con^ 
found  all  simultaneous  observation,  and  to  le^et  it  next  to  im- 
possible to  obtain  a  parallax.  These  remarks  apply  to  columns 
seen  laterally.  If  to  both  the  observers,  the  Aurora  is  coronal  or 
vertical,  the  difliculty  becomes  still  greater.  Since  the  corona 
seems,  every  where,  to  settle  itself  at  a  point  in  the  heavens  in 
the  line  of  the  dipping  needle,  it  follows  that  every  place,  during 
a  vertical  Auieora,  must  have^its  own  corona,  which  can  be  seen 
from  no  other  position.  Were  it  not  so,  the  distance  of  the  Axh 
TOOL  might  be  determined  at  once ;  since  the  corona,  if  its  appa- 
rent form  were  real,  would  present  a  most  striking  object,  visible 
at  the  same  time  to  a  multitude  of  observers ;  while  the  steadi- 
ness of  its  positioQ  would  aJBSnrd  abundant  time  for  accurate  ob^ 
servation. 

Tfa^re  is  one  j»bde,  and,  as  it  seems  to  the  writer,  only  one,  in 
which  the  question  admits  of  beifig  settled.  It  may,  after  alt, 
lead  only  to  an  approximation  to  the  true  altitude  of  the  Aurora; 
^m  it  may  unquestionaMy  detenmne  the  limit,  bey6nd  which  the 
luminous  vapor  cannot  be.  This  is  to  institute  a  series  of  obso^ 
vations  along  the  same  meridian,  in  order  to  determine,  as  accu^ 
lately  as  possible,  the  lowest  latitude  at  which  the  aur<»al  colmnns, 
on  a  given  occasion,  reach  the  z^aith.  Let  an  observer,  then,  sitiH 
ated  at  any  given  distance  due  south,  dbserve  Ibe  greatest  altitude 
at  any  time  attained  by  the  columns  directly  north  of  him,  and  a 
parallax  may  be  obtained,  by  means  of  which  the  problem  may 
be  sdked.  For  instance,  on  the  occaskm  we  have  been  ccmsid- 
edng,  a  corona  wae  formed  at  Ridimond,  Ta.,  and  pediaps  even 
farther  south.  At  CuUoden,  6eo.,  the  greatest  altitude  observed 
during  the  evening,  was  sdbout  equal  to  that  of  the  pole  star. 
Were  these  two  {daces  on  die  same  meridian,  we  should  be  able 
to  say,  from  knowing  their  difference  of  hktitude  to  be  4^  47^  17^ 
very  i^arly,  that  the  height  of  the  Aurora  could  not  be  much 
gieater  than  two  hundred  geographical  miles. 

At  Society  Hill,  tfie  greatest  obeerved  attitude  appears  to  have 
been  about  4(F.  A  similar  calculation  founded  on  this  observe^ 
tion,  Would  reduce  the  extipeme  height  of  the  Aurora  at  its  sum* 
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mit,  to  about  one  hundred  and  sixty  geographical  miles.  It  must 
be  observed,  however,  that  we  know  not  how  far  south  of  Rich- 
mond the  Aurora  was  vertical.  If  it  extended  a  single  degree 
farther  south,  we  should  infer  an  altitude  of  but  v&y  Uttle  more 
than^one  hundred  miles. 

The  result  of  a  calculation  similar  to  the  foregoing,  made  in 
Europe  upon  the  Aurora  of  Oct.  18,  1836,  by  M.  Wartmanh  of 
Geneva,  is  stated  in  the  Comptes  Mendus  of  April  17,  1837,  to 
give  an  altitude  of  two  hundred  leagues,  or  about  six  hundred 
miles. 

Two  observers  may  obtain  a  parallax  of  the  summit  of  the 
highest  column  observed  due  north,  or  of  the  extreme  altitude  in 
that  direction  of  th&  general  mass  of  illuminated  vapor,  when  the 
Aurora  is  vertical  to  neither.  This  will  give  the  distance  of  the 
Aurora  from  either  observer,  and  by  consequence  its  perpendicu- 
lar height  at  the  point  where  it  is  vertical.  The  mode  of  calcu- 
lation, it  must,  after  all,  be  confessed,  is  far  from  being  so  accurate 
as  could  be  desired. 

Mr.  Dalton,  in  his  Meteorological  Essays,  estimates  the  altitude 
of  the  sununits  of  the  auroral  columns,  at  about  one  hundred  and 
fifty  English  miles.  Mr.  Dalton's  observations  were  made  upon 
an  auroral  arch,  at  right  angles  to  the  magnetic  equator,  and  he 
assumes  this  arch,  and  all  others  similar,  without  proof,  to  have  im 
altitude  equal  to  that  of  the  highest  extremities  of  the  ordinary 
cohunns.  Mr.  Dalton  supposes  the  aurc^  columns  to  be  cylin- 
drical, to  stand  nearly  parallel  to  each  other,  in  the  line  of  the  dip, 
and  to  have  a  length  about  ten  times  as  great  as  their  diameter, 
and  about  equal  to  the  height  of  their  bases  above  the  sur&ce  of 
the  earth.  Allowing  the  auroral  columns  to  be  all  of  equal  di* 
mensions,  a  concession,  however,  which  we  cannot  possibly  make, 
Mr.  Dalton's  conclusions  are  pretty  well  sustained  by  observation, 
and  by  mathematical  demonstration* 

Mairan  supposes  the  mean  altitude  of  the  Aurora  to  be  one  hun- 
dred and  seventy-five  leagues,  or  about  five  hundred  miles ;  while 
Euler  places  it  moie  than  one  thousand  miles  above  the  surface  of 
the  eartfL  On  the  other  hand,  we  have  estimates  which  give  it 
an  elevation  no  greater  than  thai  of  the  ordinary  upper  douds,  or 
confine  it  within  the  limit  of  a  few  miles.  Such  is  that  of  Mr. 
Farquharson,  of  Scotland,  who  supposes  the  ordinary  elevation  of 
the  Aurora  to  be  2000  leet  at  the  base,  and  4000  ot  5000  at  the 
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summit  Such  also  is  that  of  Professor  Joriin,  who  supposes 
ao  intimate  connection  to  exist  between  clouds  of  certain  fbrmsi 
and  auroral  phenmnena.  But  these  seem  to  find  little  support  in 
mathematical  computation^  founded  on  the  observation  of  per^ 
alias. 

During  the  expedition  of  Capt.  Franklin  to  the  polar  regions, 
however,  in  1820,  contemporaneous  observations  were  made  on 
fliree  Auroras,  by  Lieutenant  Hood  and  Dr.  Richardson,  in  latitude 
64^  i^  2A"j  from  points  eighteen  leagues  distant  firom  each  other ; 
and  from  the  parallactic  angles  obtained  by  them,  an  altitude  was 
deduced  of  two  or  two  and  a  quarter  leagues-— equal  to  six  or 
seven  English  miles.  It  is  possible  that  the  height  may  diminish 
as  we  approach  the  poles. 

According  to  the  theory  of  M.  Hansteen,  the  auroral  cloud  is 
an  emanation  from  the  earth,  which  rises  directly  upward,  but 
becomes  luminous  only  on  escaping  firom  the  atmosphere,  at  a 
height  of  forty  five  or  fifty  miles. 

But  there  have  been  differences  of  opinion  in  regard  to  the  ori- 
gin of  the  auroral  vapor,  as  Co  whether  it  is  terrestrial  or  celestiaL 
That  it  partakes  of  ^e  motion  of  the  earth,  in  its  diurnal  revolu- 
tion, issufilciently  evident.  Whether  this  fact  alone  will  demon- 
strate it  to  be  a  terrestrial  emanation,  may  possibly  be  disputed ; 
but  it  is  certainly  an  argument  in  favor  of  that  belief. 

The  Aurora  has  been  represented  to  be  attended  with  rustlmg 
or  crackling  noises.  In  -our  latitude  we  have  no  very  good  evi- 
dence of  the  occurrence  of  these :  and,  indeed,  if  the  auroral  va- 
por be,  m  truth  situated  as  far  above  the  earth  asour  computations 
as  yet  compel  us  to  place  it,  we  know  not  how  such  audible  evi- 
dences of  its  action  can  reasonably  be  expected.  The  case  wonkl 
be  somewhat  different,  if  the  sounds  described  were  heavy  peals 
or  exfdo^ons,  like  the  reverberations  of  thunder.  These  sounds 
are  represented  as  being  n[k>re  remarkable,  and  of  more  frequent  oo 
currence  in  the  higher  latitudes.  This  circumstance  might  result 
firom  the  more  violent  action  of  the  Aurora^  as  we  approach  the 
poles ;  but  it  may,  also,  be  in  part,  a  consequence  of  the  greatsr 
projdmity  of  the  phenomenon  to  the  earth's  surface.  M.  Mairan, 
believing  the  auroral  matter  to  ascend  from  the  earth,  and  during 
a  coronal  Aurora,  from  the  immediate  region  of  the  observer,  sup- 
poses these  sounds  to  be  occasioned  by  its  upward  passage  through 
the  lower  regions  oi  the  atmosphere. 

YoL.  XXXIV.— No.  2.  37 
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Thus  far,  however,  the  reality  of  such  sounds,  in  finy  htitude, 
is  seriously  questioned.  The  Aurora  is  a  phenomenon  well  suited 
to  terrify  the  ignorant,  and  thus  predispose  them  to  connect  with 
it  a  thousand  marvels,  which  have  no  existence :  and  it  may  even 
80  far  excite  the  imaginations  of  the  better  informed,  as  to  incar 
pacitate  them  fairly  to  judge  of  the  fiact ;  since  for  tb«  most  part, 
their  impressions  are  previously  formed. 

The  world  is,  after  all,  very  much  in  the  dark,  in  regard  to  all 
that  relates  to  this  wonderful  phenomenon.  It  is  perhaps  some- 
what doubtful,  whether,  in  our  day,  this  darkness  is  to  be  ehlight* 
ened.  We  certmnly  live  in  a  remarkable  era,  as  it  respects  the 
frequency  dnd  the  splendor  of  auroral  exhibitions ;  and  the  phi- 
losophers of  the  present  time  will  grievously  neglect  their  duty, 
if  they  fail  to  take  every  possible  advantage  of  the  opportunities 
of  observation,  which  they  are  so  happy  as  to  enjoy. 

New  Haven,  Conn.,  Feb.  22,1838. 


Aht.  in. — On  the  Variation  and  Dip  of  the  Magnetic  Needle 
in  different  parts  of  the  United  States;  by  E!lias  Looms,  Pro- 
fessor of  Mathematics  and  Natural  Hiilosoj^y  in  Western  Re- 
serve College. 

About  three  years  ago,  I  fcnrmed  the  design  of  collecting  as  far 
as  possible  all  the  observations  whibh  had  ever  been  made  on  the 
variation  of  the  magnetic  needle  within  the  limits  of  the  United 
States.  I  was  of  opinion  that  such  a  work  would  contribute 
something  to  the  cause  of  science,  and  might  also  be  of  practical 
utility  to  public  surveyors,  who  very  generally  in  this  country 
make  use  of  the  magnetic  needle  in  their  surveys.  The  Connec- 
ticut Academy  of  Arts  and  Sciences,  gave  me  permission  to  write 
in  their  name  to  gentlemen  in  different  parts  of  tho  country  re- 
questing information  on  the  subject.  A  great  nmnber  of  letters 
were  written,  and  to  most  of  them,  answers  have  been  received. 
The  amount  of  information  they  embodied  was  not  so  great  as 
had  been  expected.  I  therefore  hesitated  abotit  prosecuting  my 
original  plan,  and  this,  together  with  an  absence  of  more  than  a 
year  from  the  country,  is  the  reason  that  those  observations  have 
not  sooner  been  made  public.  Although  the  article  which  is  here 
presented  is  very  imperfect^  being  deficient  in  the  number,  and 
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frequently  m  the  itcciuracy  of  the  observations,  still  it  is  thought 
^t  its  publication  may  prove  useful  at  least  in  two  respects  if  in 
]K>  othera  First,  some  do  not  seem  to  regard  it  as  settled  beyond 
dispute,  that  the  magnetic  needle  has  at  present  a  retrograde  move- 
ment compared  with  its  motion  the  last  century.  I  trust  the  ob- 
servations I  have  here  brought  together,  may  be  considered  as  fi- 
nally settUng  this  important  question.  And  secondly,  it  is  hoped 
that  this  article  may  remind  men  of  science  of  the  importance 
of  observations  of  this  kind,  and  of  the  need  thece  is  of  multiply- 
ing them  to  a  much  greater  extent  than  had  been  hitherto  doue^ 
And  it  is  hoped  moreover  that  they  will  not  be  content  with  sim- 
ply making  their  observations,  but  that  they  will  see  to  their  pub- 
lication. Probably  many  individuals  who  have  taken  observa- 
tions sufficient  to  determine  the  magnetic  variation  in  their  re- 
spective places,  have  deferred  publishing  them  because  they  did 
not  regard  the  observations  as  of  sufficient  consequence.  But  al- 
though it  is  of  Uttle  importance  to  the  theory  of  magnetism  to  be 
informed  of  the  variation  of  the  needle  at  one  place  alone,  yet 
when  like  observations  ar^  collected  irom  every  part  of  the  coun- 
try, their  united  value  is  immense.  It  is  hoped  then,  that  who- 
ever has  accurate  magnetic  observations  which  have  not  been 
published,  will  see  that  they  are  recorded  in  this  or  some  other 
public  journaL*  Such  a  record  may  be  made  within  the  space  of 
two  or  three  lines,  and  if  the  practice  were  extensively  followed, 
we  should  have  the  materials  for  laying  down  with  considerable 
accuracy  the  hues  of  equal  variation  throughout  the  United  States*' 

The  substance  of  the  letters  which  I  have  received,  may  be 
gathered  from  the  following  observations.  Mr.  John  Johnson, 
Surveyor  General  for  Termont,  thus  writes  from  Burlington : 
'<  In  the  year  1817  I  determined  the  latitude  of  the  source  of  the 
St.  Croix,  450  B&  N.,  and  longitude  about  &7^  55^  W.  The  var 
nation  of  the  magnetic  needle  was  here  14^  W.  Proceeding  duei 
north  to  latitude  48°  1'  N.  I  found  the  variation  17°  46^  W.  In 
1818,  near  Timiscuata  Lake,  latitude  4J^  38',  longitude  about  69° 
W.,  the  variation  was  16°  ZV.  In  1818  at  the  Matwaska  settle- 
ment, on  th&  river  St.  John,  latitude  47°  12^,  longitude  about  68° 
1(K,  the  variation  was  16°  W  W, 

"  At  the  University  of  Vermont,  in  Burlington,  near  where  I  re- 
side, lat  44°  28",  long,  about  73°  14^  I  found  in  1818,  the  varia- 
tion 7^  3(y  W. ;  in  1822, 7°  42^  W. ;  1830,8°  IC;  1831,8°  IS'; 
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1832,  8<^  25';  in  1834,  8^  SCK  W.  The  town  lines  north  of 
Onion  river,  Vermont,  were  run  from  1784  to  1787  at  N.  36^  R 
About  twenty  years  after,  the  same  lines  were  N.  35^  E.,  and  the 
last  summer  I  tried  and  found  the  same  lines  N.  37^  SO^  E." 

Prof.  Famar,  of  Harvard  University,  Massachusetts,  writes  thus : 
''  I  endeavored  iu  1810  to  ascertain  the  variation  of  the  needle  in 
this  place  as  accurately  as  I  could.  I  made  it  7^  3(K  W.,  at  10 
o'clock,  A.  M.  I  have  now  (July,  1836)  observed  the  needle  with 
great  care  almost  every  day  for  the  last  two  months.  The  mean 
of  my  ten  o'clock  observations  gives  8^  5V  W." 

Prof.  Hitchcock  of  Amherst  Ck)Uege,  determined  the  variation 
of  the  needle  at  Deerfield,  Mass.,  in  1811,  to  be  6°  28'  W. 

Mr.  Geoi^e  Gillet,  Surveyor  for  the  state  of  Connecticut,  de- 
termined the  variation  of  the  needle  at  Hebron,  Conn.,  to  be  in 
1805,  40  60^  W.,  and  in  1835,  6°  lO'  W. 

Prof.  R.  M.  Patterson  of  Virginia  University,  lat  38°  2^  N.,  long. 
78^  31'  W.,  states  that  the  needle  there,  in  1835,  had  no  sensible 
declination. 

Mr.  John  Bethune,  surveyor  for  the  state  of  Geoi^ia^  gives  the 
variation  at  Milledgeville,  lat.  33<=^  7'  in  1805  at  5^  30^  K^  and  in 
1835  at  49  40^  E. 

Prof.  James  Hamilton  of  Nashville  University,  Tennessee, 
states  the  variation  at  that  place  to  have  been  7^  7'  E.  in  1835, 
and  adds,  <<  I  have  lost  the  record  of  observations  made  several 
times  since  the  year  1827,  and  have  forgotten  whieit  the  variation 
has  been  heretofore.  The  city  surveyor  however  assures  me  that 
in  the  year  1829  I  gave  him  tbe  variation  6^  60^  R,  and  that  he 
has  it  on  recoixi. " 

Mr.  James  H.  Weikly,  surveyor  for  the  state  of  Alabama,  writes 
fircmi  Florence :  ^<  The  variation  of  the  needle  is  here  6^  28' E.  Dur- 
ing the  years  1817,  8,  9,  it  was  about  6®  36^  E.  About  the  year 
1809,  it  was  8<^  10"  E.  at  Mobile ;  at  this  time  it  is  about  7^  lif 
R  During  the  survey  of  the  Creek  Territory  in  1832^  which 
lies  on  the  eastern  border  of  the  state,  it  was  found  in  some  places 
in  the  northern  part  of  the  survey  5^  25^  E.,  and  in  the  southern 
part  about  6^  30^  E." 

In  addition  to  the  preceding,  the  Hon.  Timothy  Pitkin,  of  Con- 
necticut, has  kindly  put  into  my  hands  a  collection  of  documents 
containing  many  very  valuable  observations.  In  1810,  a  represen* 
tation  on  the  subject  of  the  variation  of  the  magnetic  needle  was 
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laid  before  congress,  by  Mr.  Shaw  of  Maryland.  This  represent 
tation  was  referred  to  the  consideration  of  a  committee  of  the 
House  of  Representatives,  of  which  Mr.  Pitkin  was  chairman. 
The  committee  deemed  the  subject  of  sufficient  importance  to 
merit  investigation,  and  accordingly  directed  circulsur  letters  to 
men  of  science  in  different  parts  of  the  country,  requesting  infor- 
mation on  tho^  present  declination  of  the  magnetic  needle.  The 
answers  to  these  circulars  embodied  considerable  information  of 
which  the  following  is  a  summary. 

Ptesident  Wheelock  of  Dartmouth  College,  New  Hampshire, 
states  that  in  1765,  the  declination  of  the  needle  was  at  Hanover 
about  70  W. ;  at  present  (1810)  4^  W  W. 

James  Whitlaw,  a  surveyor  in  Ryegate,  Vermont,  lat.  44^  W  N. 
and  long.  72^  W  W.,  states  the  declination  at  that  place  in  1801  to 
have  been  nearly  7^  W; 

President  Messer  of  Brown  University,  Rhode  Island,  states 
the  variation  there  in  1769  at  6i^  W. ;  but  in  1790  it  was,  if  the 
variatfcn  compass  made  use  of  could  be  relied  an,  only  3^  46^  W. 
[I  have  myself  italicised  the  above  clause  to  intimate  my  convic- 
tion that  there  must  have  been  some  error  in  this  observation,  or 
else  that  the  compass  did  not  in  both  instances  occupy  the  same 
spot  It  is  not  credible  that  the  needle  had  changed  2^^  in  twenty 
one  years. — E.  L.] 

Mr.  Asher  Miller  of  Middletown,  Conn.,  states  the  variation  at 
Danbury  for  1810,  at  6^  41'  W. ;  at  Lyme  4°  SO' ;  Pomfret  6^  &  ; 
Hebron  4°  SO' ;  East  Hartford  4^  46^. 

President  Smith  of  Princeton  College,  New  Jersey,  gives  the 
variation  at  that  place  for  1810  at  7^  W. 

Andrew  Ellicott,  surveyor  of  the  United  States,  gives  the  va- 
riation of  the  needle  at  various  points  on  the  western  boundary  of 
Pennsylvania.  But  as  these  observations  are  published  in  the 
Memoirs  of  the  American  Philosophical  Society,  they  are  not  here 
repeated.  Mr.  Ellicott  adds  however,  "  the  line  of  no  variation  in 
the  United  States  at  present,  (1810,)  crosses  the  west  boundary 
of  Pennsylvania,  about  thirty  miles  south  of  Lake  Erie,  and  enters 
that  lake  near  to  Presque  Isle." 

Nicholas  King,  public  surveyor,  states  the  variation  at  Wash- 
ington, Dec.  23, 1809,  to  have  been  52^  W. 

Bishop  Madison  of  William  and  Mary's  College,  Williamsbui^ , 
Virginia,  lat.  37^  IS',  long.  76^  36',  states  the  variation  there  to 
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have  been  43'  E.  1809.  Other  observations  about  the  same  time 
made  it  23'  E.  In  1694,  the  variation  was  5^  W.  At  Norfolk, 
lat.  36^  51',  long.  76^,  he  found  no  variation  in  1809.  At  Rich- 
mond, lat.  370  27',  long.  77^  25',  nearly  57'  E.  In  1728,  on  the 
boundary  between  Vij^inia  and  North  CaroUna,  lat.  36°  31',  long. 
76°,  nearly,  the  variation  was  settled  at  3°  Vf.  In  1732,  at  Cape 
Henry,  lat.  37°,  long.  75^°,  the  variation  was  4°  40'  W. 

Jonathan  Price,  of  Newborn,  N.  C,  lat.  35°  7'  N.,  states  the  va- 
riation of  the  needle  to  have  been  there,  in  1796,  2^  40'  E. ;  in 
1806,  it  was  less  than  2°  E.,  and  in  1809,  he  found  it  1°  45'  E. 

Jared  Mansfield,  Surveyor  General  of  the  United  States^  gives 
the  following  observations : 

"  S.  E.  comer  of  Western  Reserve,  lat.  41°  N., 

long.  80°  37'  W.,                '                variation,  1°  21'  E. 

10  miles  west  on  the  same  parallel  of  latitude,  '^  1  37 
20  "  "  «  «  1  48 
33  "  "  "  "24 
43  "  "  .  «  "  2  22 
67              «                 "                  "             "  "2  30 

123              "                  "                  "  «  3  57 

In  latitude  40^  6&  and  longitude  81°  48',  "  2  36    . 

Marietta,  lat.  39°  25',  long.  81°  26'  W.  "  2  36 

Detroit,  lat-  42°  30',  long.  82°  56', .  «  2  48 
Rapids  of  the  Miami,  lat.  41°  30',  long* 

83°  30',          .        '  "  3  26 

Fort  Defiance,  lat.  41°  15',  long.  84°  23',  "  4  30 

Cincmnati,  lat.  39°  7',  long.  84°  27',  "  5    0 
.  Mouth  of  Miami  River,  lat  39°  8',  long. 

84°  45',  "  6  10 

Latitude  38°  45'  N.,  longitude  85°  16'  W.,  "  6  25 

Latitude  38°  10',  longitude  86°  30',  "  6  30 
Near  the  Falls  of  the  Ohio,  lat.  38°  20'  N., 

long.  85°  40'  W.,  "  6  60 

Vincennes,  lat.  38°  42',  long.  87°  20',  «  6  45 

11  miles  north  of  the  mouth  of  the  Wabash 

River,  "  7  10 
Mouth  of  the  Ohio  River,  lat  37°  4',  long. 

89°  W.,  "  7  20 

Cahokia,  lU,,  lat.  38°  36'^  bng.  90°  9',  «  8  26 
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Nearly  all  of  the  foregoing  observations  have  been  made  within 
the  four  or  five  last  years  (from  1810.)  They  go  to  the  estab- 
lishment of  a  principle  which  will  be  found  of  considerable  use 
to  surveyors,  viz.  that  the  quantity  of  variation  easterly  in  the 
same  parallel,  increases  gradually  and  nearly  equally  in  advancing 
westward  at  the  rate  of  a  degree  in  about  60  English  miles." 

Mr.  Edward  Livingston  states  that  the  first  observation  made  in 
Louisiana  by  Father  Laval,  in  1720,  determined  the  variation  at 
New  Orleans  to  be  2?  E. ;  and  that  by  sixty-two  observations " 
made  by  Lason  in  1806,  who  employed  in  each  six  different  nee- 
dles, which  made  372  observations,  he  had  found  a  mean  of  8^ 
2'  39^'  East  variation. 

The  following  were  copied  from  the  returns  made  to  the  Trea- 
sury department  by  the  public  surveyors. 

Mouth  of  the  Scioto,        -  -     variation  6°      E.  in  1805. 

Augusta,  on  the  Ohio,       -  -  "        6       E.  1805. 

Jeffersonville,  -  -  «        6  45^E.  " 

Natchez,  -  -  -  «        9       E.  1802. 

In  Louisiana,  lat.  31^   long.  92°  lO' W.,  varia.  9  20  E.  1807. 

On  the  Washita  river,  lat.  34°,  Ion,  about  92^  W,  8  20  E.  *1804 

Amelia  Island,  lat.  3(P  44^  long.  81^  20^  W.     2       W.  1775. 

Mouth  of  St.  Croix,  lat.  45'=>  5%  long.  67^  12',  12  19  W.  1797. 

Pensacola,  lat.  30^  25^,  long.  87^  12'  W.  4  30  E.  1780. 

Port  Royal,  S.  C.  long.  790  30^      -  -       3        E.  1777. 

Charleston,  S.C.  ^  -  -       3  48E.  1777. 

Nantucket,  -  -  -  -       6  30  W.  1776. 

Plymouth,  -  -  -  .       7       W.  1776. 

Boston  Harbor,      -  -  -  -       7  40W.  1776. 

Penobscot  Bay,      -  -  -  -       9       W. 

Besides  the  preceding  observations,  few  of  which  have  ever 
been  published,  I  have  endeavored  to  collect  together  all  the  pub- 
lished observations  I  could  find.  In  Douglass'  History  of  the 
British  Settlements  in  America,  Vol.  I,  pages  270-2,  is  given  the 
variation  for  several  places  in  the  United  States;  and  in  Kalm's 
Travels  in  North  America,  Vol.  I,  page  43,  are  given  some 
more  observations.  In  Samuel  Williams's  History  of  Vermont, 
2d  edition,  1809,  is  given  a  table  of  all  the  magnetic  observations 

•By  William  Donbor. 
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in  the  Eastern  States  with  which  he  was  acquainted;  and  in  the 
Memoirs  of  the  American  Philosophical  Society,  as  well  as  in 
those  of  the  American  Academy,  various  observations  are  recorded. 
The  substance  of  all  of  these  is  given  in  the  general  table  which 
follows. 

In  the  Aurora,  a  paper  published  at  Philadelphia,  July  27, 1813, 
is  a  communication  firom  David  M'Clure,  stating  the  variation  in 
Philadelphia  at  that  time  to  be  2^  26^  W.  In  the  same  paper  for 
•  Sept  12th,  is  a  communication  from  Thomas  Whitney,  mather 
matical  instrument  maker,  stating  the  following  facts.  It  ap- 
pears that  the  variation  was  here  8<^  SC  W.  in  1710.  In  1793,  it 
was  observed  by  R.  Brooks  to  be  1^  StK  W.  In  1804,  it  was  ob- 
served by  several  men  of  science  to  be  2^  W.  An  anonymous 
commimication  in  the  same  Journal  for  Sept.  15th,  states  the  va* 
riation  fit  Lewis,  in  Delaware,  in  1795,  to  have  been  55^  west. 

The  following  facts  I  have  learned  from  Various  sources.  Mr. 
N.  Goodwin,  surveyor  in  Hartford,  C?t.,  determined  the  variation 
at  that  place  in  1824,  to  be  6^  45^  W. ;  in  1828,  (P  3' W. ;  and 
in  1829, 6^  3'  W.  He  also  determined  the  variation  in  New  Ha- 
ven for  1828  to  be  5^  \V  W. 

The  variation  at  Pensacola,  Florida,  was  stated  to  me  in  1835, 
by  an  officer  of  the  navy,  to  be  6^  E. 

The  variation  for  New  York  is  given  at  4^  40^  W.  in  1824, 
on  Blunt's  map  of  that  year. 

The  variation  at  New  Haven  is  also  given  at  5^  lO' W.  in  1811, 
on  a  map  of  that  city. 

The  variation  at  Mpntpelier,  Vt,  in  1829,  was  12^  25^  W.,  as 
given  in  Executive  Documents,  Vol.  IV,  No.  190,  page  23. 

Variation  at  Kaskaskia,  III,  in  1809,  7^  20^  E.,  according  to 
American  State  Papers — ^Public  Lands,  Vol.  II,  page  195. 

Variation  at  Alton,  IlL,  was  given  me  at  8°  K  in  1835,. 

Variation  at  Athens,  6a,  in  1837,  4^  31'  £.,  as  determined  by 
Prof.McCay. 

Variation  at  South  Hanover,  Indiana,  in  1837,  4P  35^'E.,  as  de- 
termined by  Prof.  Dunn. 

Variation  at  West  Chester,  Pa.,  in  1832,  was  3^  25^  W.,  as  ob- 
served by  Pro£  Bache.  •  - 

The  Annual  Report  of  the  Regents  of  the  University  of  the 
State  of  New  York  for  1837,  contains  the  observations  made  at 
eleven  different  places  in  the  State.  These  are  all  to  be  found  in 
our  general  table. 
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Dr.  H.  H.  Sherwood,  of  New  York  city,  has  politely  fumiidied 
me  with  several  statements  of  the  declination  in  different  parts  of 
the  country,  which  are  also  incorporated  in  the  table. 

Besides  the  preceding,  I  have  been  furnished  with  VBrious 
additional  observations,  by  the  kind  assistance  of  Mr.  E.  C.  Her- 
rick,  of  New  Haven.  Some  of  these  are  extracted  from  "  Long's 
Expedition  to  the  Rocky  Mountains,"  and  "  Long's  Expedition 
to  the  Source  of  St.  Peter's  River."  These  are  all  to  be  found  in 
our  general  table,  and  need  not  be  lepeated  here.  The  remain*  , 
ing  observations  are  as  follows :  Mr.  Jedediah  Herrick,  of  Hamp* 
den,  Penobscot  county,  Maine,  in  a  letter  of  April,  1837,  says : 
"  Thirty-two  years  ago,  I  found  the  decUnation  at  this  place, 
by  an  ordinary  semicircle,  11^^  W.,  and,  during  the  past  month, 
have  made  a  series  of  observations  with  a  better  instrument  and 
much  care.  Declination  13^  4'  W.  In  1825,  at  the  Porks  of  the 
Penobscot,  lat.  45^  3(y,  found  the  declination  14^  45^  W." 

An  almanac,  by  Nathan  Wilde,  for  1836,  published  at  Keene, 
N.  H.,  contains  the  declination  of  the  needle  for  each  year,  from 
1815^  to  1836.  The  observations  were  made  by  Mr.  Wilde  with 
a  needle  two  feet  long,  at  Chesterfield,  lat.  43P  53',  long.  72^  20". 
They  are  all  shown  in  our  table.  In  June,  1837,  the  variation  at 
the  same  place  was  determined,  by  Mr.  A.  C.  Twining,  to  be  8^  &. 

The  variation  at  Barton,  Vt.,  was  determined  July  8,  1837,  in 
the  evening,  at  1(P  6V  W.,  by  Mr.  Twining ;  and  at  St.  Johns- 
bury,  July  22,  1837,  at  11  P.  M.,  9^  16^  W. 

At  Burlington,  Yt,  the  variation  is  stated  by  Prof.  Benedict  at 
90  45',or90  6(yW. 

The  Gazette  and  Mercury,  published  at  Greenfield,  Mass.,  Dec.  ■ 
19,  1837,  states :   ^'  It  has  recently  been  determined  in  Deerfield, 
Mass.,  by  a  number  of  observations  with  accurate  instruments, 
that  the  variation  of  the  needle  is  at  present  7^  57'  W." 

At  New  York  city,  about  three  years  ago,  the  variation  was  4^ 
5V  W.,  as  stated  by  Mr.  W.  C.  Redfield. 

Mr.  G.  C.  Schaeflfer,  of  New  York  city,  states  that  Prof.  Ren- 
wick,  of  Ckdumbia  College,  determined  the  magnetic  variation  in 
the  summer  of  1837  at  Constable's  Point,  about  five  miles  S.  W. 
of  the  City  Hall,  under  favorable  circumstances,  being  on  a  sandy 
point,  fiur  away  from  local  attraction.    Variation,  5^  4(y  W. 

At  Philadelphia,  Sept  1837,  variation  3^  62'  W.,  as  stated  by 
Mr.  Walter  R.  Johnson. 
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In  the  preceding  enumeration,  I  have  not  included  a  table  of 
magnetic  variations  whic)i  is  given  in  Vol.  xvi,  page  63,  of  this 
Journal.  This  table  professes  to  give  the  variation  of  the  needle 
at  intervals  generally  of  five  years,  from  1673  to  1800,  for  Bos- 
ton, Falmouth,  and  Penobscot.  I  have  rejected  the  table,  be- 
cause I  am  satisfied  it  is  a  calculated  table.  This  assertion  will 
sound  strange  to  some,  for  I  have  more  than  once  been  referred  to 
it  by  men  of  science,  as  a  repository  of  exceedingly  valuable  ol>- 
servations,  and  they  seem  never  to  have  suspected  that  the  obser- 
vations were  not  genuine.  But  there  is  no  room  for  the  ^adow 
of  a  doubt,  that  those  numbers  were  mostly  calculated.  The  evi- 
dence is  as  follows :  The  table  is  a  very  old  one,  being  found  in 
the  Almanac  for  1771,  by  Nathaniel  Ames.  A  copy  of  this  al- 
manac is  in  possession  of  Mr.  William  Lyon,  of  New  Haven. 
There  is  alsoin  the  poss^ion  of  Mr.  Adam  Winthrop,  of  Lou- 
isiana, grandson  of  Prof  Winthrop  of  Harvard  University,  a 
small  printed  sheet,  in  the  form  of  a  handbill,  containing  the 
same  table.  It  is  without  date,  but  bears  marks  of  age,  and  was 
found  among  the  papers  of  Prof  Winthrop.  It  is  my  opinion 
that  this  is  the  original  from  which  the  table  in  the  almanac  was 
copied,  and  as  it  is  a  document  to  which  circumstances  have  given 
considerable  consequence,  I  have  here  transcribed  it  verbatim. 
<<  A  table,  exhibiting  the  variation  of  the  compass  in  Boston  and 
the  parts  adjacent,  from  the  earUest  accounts  of  it  to  the  end  o£ 
the  18th  century ;  agreeable  to  the  actual  Observations  distin- 
guished by  Obs.  By  John  Winthrop,  Esq.,  Hollisian  Professor  of 
Mathematics  at  Harvard  College,  in  Cambridge,  in  New  England. 


Yean. 

VariaUon  at  Boaton. 

Falmouth. 

Penobscot. 

1673 

11° 

16* 

12°  00' 

12°  08' 

1678 

11 

0 

11 

46 

11      63 

1689 

10 

30 

11 

16 

11    23 

1700 

10 

OObs. 

10 

46 

10    63 

1706 

9 

46 

10 

31 

10    39 

1710 

9 

32 

10 

17 

10    26 

1716 

9 

18 

10 

3 

10    11 

1720 

9 

6 

9 

60 

9    68 

1726 

8 

61 

9 

36 

9    44 

1730 

8 

37 

9 

22 

9    30 

1736 

8 

23 

9 

8 

9     16 

1742 

8 

OObs. 

8 

46 

8    63 
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Yean. 

Variation  at  Boston. 

Falmouth. 

Penobscot. 

1745 

70 

66' 

8°  41' 

8°  49' 

1750 

7 

42 

8 

27 

8 

35 

1757 

7 

20Ob8. 

8 

6 

8 

13 

1761 

7 

7 

7 

62 

8 

OObs, 

1763 

7 

OObs. 

7 

46  0b3. 

7 

53 

1770 

6 

46 

7 

31 

7 

39 

1776 

6 

32 

7 

17 

7 

26 

1780 

6 

18 

7 

3 

7 

11 

1786 

6 

4 

6 

49 

6 

67 

1790 

6 

60 

6 

36 

6 

43 

1796 

5 

36 

6 

21 

6 

29 

1800 

6 

22 

6 

7 

6 

15" 

The  table  which  is  given  in  Ames's  Almanac  for  1771,  is  ex- 
actly like  the  preceding,  with  six  exceptions,  viz.  the  variations 
for  Boston  are  given  9^  46'  for  9^  46' ;  8°  67'  for  8^  61' ;  6^  46' 
for  6^  46';  and  6^  36'  for  5^  36'.  In  the  column  for  Falmouth 
is  given  10^  12'  for  10^  17',  and  in  the  column  for  Penobscot  8^ 
32'  for  8°  36'.  I  have  no  doubt  that  these  were  typographical 
errors  in  the  almanac,  and  that  the  sheet  in  the  possession  of  Mr. 
Adam  Winthrop,  which  was  doubtless  printed  under  the  eye  of 
Prof.  Winthrop,  is  the  correct  copy.  It  is  evident  that  the  prece- 
ding table  was  entirely  computed^  with  the  exception  of  those 
numbers  marked  Obs.  For  (1.)  the  table  was  published  before 
1771.  One  quarter  of  the  numbers  were  then  certainly  compu- 
ted. (2.)  The  variations  for  Falmouth  are  constantly  46'  greater 
than  those  for  Boston,  and  those  for  Penobscot  8'  greater  than 
those  for  Falmouth.  To  one  who  has  ever  made  magnetic  ob- 
servations, this  will  amoimt  to  an  absolute  demonstration  that 
those  numbers  were  never  observed.  (3. )  The  observations  from 
1700  to  1800,  with  the  exception  of  those  marked  06«.,  all  occur 
at  intervals  of  five  years,  and  the  change  of  decUnation  for  this 
period  is  constantly  14'  or  16'.  The  observations  of  1742  and 
1763,  showing  a  change  of  one  degree  in  21  years,  or  somewhat 
more  than  14'  in  five  years,  doubtless  furnished  the  data  for  the  . 
table.  (4)  Penobscot  and  Falmouth,  during  the  first  years  con- 
tained in  the  table,  were  small  settlements.  Penobscot  was  little 
more  than  a  military  post,  and  Falmouth  was  devastated  by  the 
Indians  in  1692,  and  the  town  entirely  broken  up.  The  inhabit- 
ants did  not  return  until  about  1708.    Who  then  is  this  indefati- 


Digitized  by  VjOOQIC 


300  Variation  and  Dip  of  the  Magnetic  Needle^ 

gable  observer,  that,  with  clock-like  regularity,  at  the  expiration 
of  every  five  years,  returns  to  measure  the  magnetic  variation ; 
and  how  does  his  zeal  reprove  the  sluggishness  of  the  scientific 
institutions  in  our  country,  at  many  of  which  the  variation  of  the 
needle  has  not  been  even  once  observed?  (5.)  The  table  does 
not  purport  to  be  a  table  of  observations,  but  to  be  "  agreeable  to 
the  actual  observations  distinguished  by  Obs."  The  numbers 
marked  Obs.  were  then  observed,  and  the  others  were  computed 
from  them,  so  that  six  observations  were  the  foundation  of  the 
whole  table.  The  matter  appears  to  me  so  plain,  that  it  seems 
useless  to  argue  the  question  fiirther.  The  table  which  is  given 
in  volume  sixteenth  of  this  Journal,  has  copied  the  errors  of 
Ames's  almanac,  and  thus,  by  introducing  a  little  irregularity  into 
the  numbers,  has  given  them  more  the  air  of  actual  observatioiis. 
The  table  is  still  further  disguised,  by  omitting  the  Obs.  which 
marks  certain  numbers  in  the  original  table.  If  now  I  have  suc- 
ceeded in  showing  that  this  "  interesting  document,"  as  Mr.  De 
Witt  terms  it,  contains  but  six  actual  observations,  I  shall  consider 
that  I  have  effected  no  small  object ;  for  it  certainly  is  a  fact  not 
very  creditable  to  American  science,  that  a  table  which  Ptof.  Win- 
ihrop,  nearly  three  quarters  of  a  century  ago,  computed  for  his 
own  amusement,  should  now  be  referred  to  as  composed  of  genu- 
ine observations.  I  have  taken  the  more  pains  to  expose  this 
imposition,  (for  imposition  I  think  it  may  be  called,  although  a 
perfectly  honest  one  on  the  part  of  Prof  Wlnthrop,)  because  it  is 
necessary  to  be  particularly  on  our  guard  against  confounding  col- 
culations  with  observations,  and  because  in  the  progress  of  my 
investigations,  I  have  met  with  other  tables  similar  to  the  prece- 
ding one  of  Prof  Winthrop. 

I  have  now  mentioned  all  the  new  magnetic  observations  which 
I  have  been  able  to  collect,  and  have  also  stated  where  other  pub- 
lished observations  are  recorded.  The  results  of  all  these  are 
embraced  in  the  following  general  table : 


Digitized  by  VjOOQIC 


Variaiian  and  Dip  of  the  Magnetic  Needki  301 


TttHe^  exhibiting  the  Variation  of  the  Magnetic  Needle  m  different  pttrtt  of  the  Uni* 
ted  States y  from  the  first  settlement  of  the  country. 


Place. 

LatN. 

Lbn.  W.  Variation. 

Date.            Authorltx- 

MAlNB. 

o      / 

o       ' 

O        ' 

N.  boundary  of  State, 

48    1 

67  66 

17  45 w. 

18I8,Mr.  John  Johnson. 

Timifcuata  Lake, 

47  38 

60    0 

16  31 

1818 

44                         44 

Malwaska, 

47  12 

68  10 

16  45 

1818 

44                          44 

Source  of  the  St  Croix, 

45  66 

67  66 

14    0 

1817 

44                         44 

Forks  of  Penobscot, 

46  30 

68  30 

14  45 

1825 

Mr.J.Herrick. 

Mouth  of  the  St.  Croix, 

46    6 

67  12 

12  19 

1797 

Chart 

Hampden, 

44  40 

68  56 

11  15 

1805 

Mr.J.Herrick. 

«« 

44       4( 

44       44 

13    4 

1837 

44                44 

Powna], 

43  51 

70     10 

8    0 

1761 

Prof.  Winthrop. 

Falmouth, 

43  39 

70  19 

7  45 

1763 

44                     44 

Kittery, 

43    6 

70  36 

746 

1771 

Holland. 

NEW    HAMPSHIRE. 

Hanorer, 

43  41 

72  10 

7    0 

1765 

Pres.  Wheclock. 

■  44 

11   (t 

44       44 

4  15 

1810 

44                    44 

Portsmouth, 

43    5 

70  45 

748 

1771 

Holland. 

Chesterfield, 

42  53 

72  20 

6  26 

1812 

Nathan  Wilde. 

44 

ii      44 

44       44 

6  25 

1813 

44                44 

«4 

44       44 

44       44 

6  17 

1814 

44                 44 

it 

44      44 

44       44 

6    7 

1815 

44                 44 

44 

44       44 

44       44 

6    3 

1816 

44                 44 

(4 

44      44 

44      44 

6    2 

1817 

44                 44 

44 

44      44 

44       44 

6    0 

1818 

44                 44 

44 

44      44 

44       44 

6    3 

1819 

44                 44 

44 

44       44 

44       44 

6    0 

1820 

44                 44 

44 

44      44 

44       44 

6  .7 

1821 

44                 44 

44 

«4       44 

44       44 

6  12 

1822 

44                 44 

44 

44       44 

44       44 

6  30 

1823 

44                 44 

44 

44      44 

44       44 

640 

1824 

44                44 

44 

44       44 

44       44 

6  35 

1825 

44                 44 

44 

44       44 

44       44 

6  35 

J826 

44                44 

44 

44       44 

44       44 

6  45 

1827 

44                 44 

44 

44       44 

44       44 

6  52 

1828 

44                 44 

i( 

44       44 

44       44 

7    0 

1829 

44                 44 

44 

44       44 

44       44 

7    6 

1830 

44                44 

«4 

44       44 

44       44 

7  10 

1831 

44                 44 

44 

44       44 

44       44 

7  15 

1832 

44                 44 

44 

44       44 

44       44 

730 

1833 

44                 44 

t« 

44       44 

44      44 

735 

1834 

44                44 

44 

44       44 

44       44 

7  40 

1835 

44                44 

.«• 

44       44 

44       44 

7  45 

1836 

44                44 

44 

44      44 

44       44 

8    5 

1837 

Mr.  A.  C.  Twining. 

Hinsdale, 

42  46 

72  17 

6    0 

1772 

Wright. 

VERMONT. 

Barton, 

44  44 

72    3 

10  51 

1837 

Mr.  A.  C.  Twining. 

Burlington, 

44  28 

73  14 

738 

1793 

Dr.  Williams. 

44 

44      44 

<t   i< 

730 

1818 

Mr.  John  Johnson. 
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Place. 

Lat  N. 

Lon.W. 

Variation. 

Date. 

Authority. 

VERMONT. 

o       ' 

o"     ' 

o      .        1 

Burlington, 

44  ^ 

73  14 

7  42  w. 

1822 

Mr.  John  Johnson. 

«« 

44       44 

44       44 

8  10 

1830 

44                          44 

«( 

44       44 

44        44 

8  15 

1831 

4«                          «t 

«( 

44       44 

44       44 

8  25 

1832 

44                           44 

«i 

44       44 

44       44 

8  50 

1834 

44                         44 

it 

44       44 

44       44 

9  45 

1837!Prof.  Benedict. 

St.  Johnsbury, 

44  26 

71  55 

9  16 

1S37  Mr.  A.  C.  Twining. 

Montpeiier, 

44  n 

72  3(5 

12  25 

1829Executive  Doc^ts. 

Ryegate, 

44  10 

72  10 

7    0 

1801  James  WhiUaw. 

Rutland, 

43  37 

T2  46 

7    3 

1789  Dr.  Williams. 

a 

44       44 

44       44 

6    4 

1810 

44                 44 

ti 

44       44 

44       44 

6     1 

1811 

44                44 

Pownal, 

42  46 

72  59 

5  52 

1786 

44                 44 

MA.88ACHUSETT8. 

Newbury  port, 

42  48 

70  52 

7  18 

1781 

44                44 

Williamstowo, 

42  45 

73  15 

5  52 

1786 

44                 44 

Deerfield, 

42  34 

72  39 

5  28 

1811, Prof.  Hitchcock. 

«« 

44       44 

44       44 

7  57 

1837  Gaz.  and  Mercury. 

Salem, 

42  31 

70  54 

7    2 

1781. Prcs.  Willard. 

«i 

44       44 

44       44 

5  57 

l805Dr.  Bowditch. 

i« 

44        44 

44       44 

5  20 

1808 

44                 44 

(( 

44       44    j    44       44 

6  22 

1810 

44                 44 

Cambridge, 

42  2271     7 

7  30 

1810  Prof.  Farrar. 

ii 

44       44    j    44       44 

8  51 

1835'       " 

Boston,' 

42  21  71     4 

9    0 

1708Mr.  Brattle. 

«« 

44       44 

44       44 

8    0 

1742  Prof.  Winlhrop. 

c< 

44       44 

44       44 

7  20 

1757       "        " 

«« 

44       44 

44       44 

7  14 

1761  Dr.  Williams. 

«« 

44       44 

44       44 

7    0 

1763  Prof.  Winthrop. 

(« 

44       44 

44       44 

6  46 

1782  Dr.  Williams. 

«( 

44       44 

44       44 

6  38 

17b8|     " 

Plymouth, 

41  57 

70  41 

7    0 

1776.Chart. 

Nantucket, 

41  17 

70    6 

6  30 

1776 

44 

RHODE    ISLAND. 

Providence, 

41  49 

71  26 

6  30 

1769  Dr.  West. 

Newport, 

41  29 

71  21 

6    0- 

1776,Chart. 

CONNECTICUT. 

Pom  fret. 

41  62 

71  57 

6    5 

1810 

Asher  Miller. 

East  Hartford, 

41  4H 

72  48 

4  46 

1810 

44                  44 

Hartford, 

41  46 

72  40 

5  25 

178() 

Dr.  Williams. 

«« 

44        44 

44       44 

5  45 

1824 

N.  Goodwin. 

«c 

44        44 

(4       44 

6    3 

1828 

44                  4« 

c« 

44        44 

44       44 

6    3 

1829 

44                 44 

Hebron, 

41  38 

72  18 

4  50 

1805 

George  Gillet 

i« 

44       44 

•i   <> 

6  10 

1835 

44                   44 

Danbury, 

41  22 

73  23 

5  41 

1810 

Asher  Miller. 

Lyme, 

41   18,72  17 

4  30 

1.810 

44                  44 

New  Haven,            ^ 

41  is.rz  58 

5  47 

1761 

Pres.  Stiles. 

((         « 

44       .4   1    .4       44         5    25           1 

1775 

Prof.  Strong. 
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Place. 

LaL  N.  Lon.  W.    Variation. 

Date. 

Authority. 

CONNECTICUT. 

O         ' 

O         ' 

O        ' 

New  Haven, 

41  Id 

72  58 

5  15w. 

1780 

Pres.  Stiles. 

«i               u 

(4       (4 

44       44 

6  10 

1811 

Nathan  Redfield. 

«i            « 

(4       44 

44       44 

4  35 

1819  Prof.  Fisher.           | 

44                 44 

44       44 

44       44 

5  17 

182te 

N.  Goodwin. 

44                 (4 

44       44 

44       44 

5  52 

ia35 

Prof.  Loomis. 

44                 «4 

44       44 

44       44 

5  55 

1836 

Mr.  E.  C.  Herrick. 

NEW   YORK. 

s. 

Potsdam, 

44  40 

75     i;  7  25 

1835 

Regents'  Report. 

Uiica, 

43    6 

75  13  4  10 

1834 

44                 44 

44 

44       44 

44        44 

3  35 

1836 

44                  44 

Johnstown, 

43    074  2a  6    2 

1818 

44                 44 

Guzenofia, 

42  66175  61    3  25 

1834 

44                 44 

Auburn, 

42  5676  28  3  43 

1833 

44                 44 

Buffalo, 

42  53  78  55 

1  25 

1837 

Mr.R.W.Haskins. 

Genera, 

42  6277    5 

3  49 

1833 

Regente'  Report 

Albany, 

42  3973  44 

5  44 

1817 

Mr.  De  Witt. 

44 

44        44 

44        44 

5  45 

1818 

44                  44 

" 

44       44 

44       44 

6    0 

1825 

44                  44 

44 

44       44 

44       44 

6  40 

1834 

Regents' Report. 

44 

44       (4 

44       44 

6  47 

1836 

44                          44 

Oxford, 

42  2875  33 

3  52 

1834 

44                         44 

44 

44       44 

44       44 

4    9 

1836 

44                         44 

Ithaca, 

42  27 

76  30 

2  51 

18331 

44                        44 

Oblong, 

42    3 

73  3(> 

6    3 

1786  Dr.  Williams.         1 

West  Point, 

41  25 

73  66 

6  32 

1835 

Prof.  C.  Davies. 

East  Hampton, 

41     0 

72  19 

6    8 

1834 

Regents'  Report. 

New  York  City, 

40  43 

74     1 

8  45 

1686 

Mr.  Welles. 

44                   44 

44       44 

44       44 

720 

1723 

Geo.  Burnet. 

44                   44 

44       44 

44       44 

6  22 

1750 

Mr.  Alexander. 

44                   44 

U       44 

44       44 

5    0 

1755 

Evans. 

44                   44 

44       44 

44       44 

4  20 

1789 

Encyc.  Met. 

44                   44 

44       44 

44       44 

4  40 

1824 

Blunt's  Map. 

44                   44 

44       44 

44       44 

4  50 

1834 

Capt  Owen. 

44                   44 

44       44 

44       44 

5  40 

1837 

Prof.  Renwick. 

Jamaica, 

40  41 

73  56 

4    0 

1835 

Regents'  Report. 

Flatbush, 

40  37 

73  58'  4  26 

1834 

44                         44 

44 

44       44 

..   ..  1  4  45 

1835 

44                         44 

NEW  JERSEY. 

Princeton, 

40  22 

74  35  7    0 

1810 

Pres.  Smith. 

PENNSYLVANIA. 

W.  boundary  of  state, 

41     8 

80  27 

25  E. 

1786 

Andrew  Ellicott. 

44                     44 

41    0 

it    it 

19  E. 

44                     44 

44                    44 

40  60 

>i    it 

17  E. 

44                    44 

44                    44 

40  42 

«<    « 

51  E. 

44                     44 

44                    44 

40  14 

u      <« 

1     7e. 

44                    44 

44                    44 

39  59 

(C      «t 

1    12  E. 

44                     44 

44                    44 

39  51 

tt    w 

2  10  E. 

44                    44 

Norriton, 

40  10 

75  26 

3    8w. 

1770 

W.  Smith. 

Philadelphia, 

39  57 

75  11 

8  30w. 

1710 

Thomas  Whitney. 
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Place. 

LatN. 

Lon.W. 

V«ri«Uon. 

Date. 

Authority. 

PENNSYLVANIA. 

o      / 

O         ' 

O        ' 

Philadelphiar 

39  57 

75  11 

6  45w. 

1750 

Kalm's  Travels. 

(ft       (ft 

•ft   ftft 

1  30 

1793 

Thomas  Whitney. 

(« 

ft(       (( 

(ft    ftft 

2    0 

1804 

ti         ,  tt 

« 

(ft       (ft 

ftft    ftft 

2  26 

1813 

David  M'Clure. 

(( 

(ft       •( 

(ft    ft( 

3  52 

1837 

Walter  R.  Johnson. 

West  Chester, 

39  57 

76  41 

3  26 

1832 

Prof.  Bache. 

DELAWARB. 

Lewistown, 

38  44 

75    0 

56 

1795 

Aurora. 

Washington  City^ 

38  63 

77    2 

62 

1809 

Nicholas  King. 

VIRGINIA. 

Charlottesville, 

38    2 

78  31 

0    0 

1836 

Prof.  Patterson. 

Richmond, 

37  C2 

77  26 

57  E. 

1809 

Pres.  Madison. 

Williamsburg, 

37  15 

76  36 

5    Ow. 

1694 

ftft          «( 

t< 

ftft      (ft 

(ft    ftft 

50  w. 

1780 

ftft          (ft 

.   ♦< 

(ft      ftft 

((    (( 

33  E. 

18U9 

(ft          (ft 

Cape  Henry, 

37    0 

75  30 

4  40w. 

1732 

Douglass'  History. 

Norfolk, 

36  51 

76  19 

0    0 

1809 

Pres.  Madison. 

S.  boundary  of  state. 

36  31 

76    0 

3    Ow. 

1728 

Commissioners. 

NORTH    CAROLINA. 

Newbern, 

36  20 

77    5 

2  40e. 

1796 

Jonathan  Price. 

(« 

ftft       ftft 

((       (( 

2    Oe. 

1806 

(ft          (ft 

(t 

(ft      ftft 

((       (ft 

1  45  E. 

1809 

«ft                   44 

SOUTH    CAROLINA. 

Charleston, 

32  47 

79  57 

3  48e. 

1777 

Chart. 

t» 

ftft       ftft 

ftft       (ft 

2  64e. 

1837 

Capt.  Missroom. 

GEORGIA. 

Athens, 

34    0 

83  20 

4  31 E. 

1837 

Prof.  McCay. 

MilledgevUle, 

33    7 

83  20 

5  30  E. 

1805 

John  Bethune. 

«( 

ftft       ftft 

ftft       ftft 

4  40  E. 

1835 

ftft           ftft 

FLORIDA. 

Pensacola, 

30  28 

87  12 

6    Oe. 

1836 

Officer  of  Navy. 

Tallahassee, 

30  27 

84  36 

6  12  b. 

1835 

Mr.  P.  Mitchel. 

ALABAMA. 

Florence,. 

34  60 

87  47 

6  35  b. 

1818 

James  H.  Weakly. 

(ft 

ftft       ftft 

((       (( 

6  28e. 

1835 

(ft                              (4 

Mobile, 

30  40 

88  11 

8  10  E. 

1809 

««                               *> 

ftft 

ftft       ftft 

((      (ft 

7  12  E. 

1835 

ift                           u 

MISSISSIPPI. 

Natchez, 

31  34 

91  25 

9    Oe. 

1802 

Mr.  Dunbar. 

LOUISIANA. 

Cheneyville, 

31     0 

93  15 

9  20b. 

1807 

Public  Surveys. 

New  Orleans, 

29  58 

90    7 

2    Oe. 

1720 

Laval. 

<<         (ft 

ftft       ftft 

•  ft       (ft 

8    3e. 

1806 

Lason. 

ARKANSAS. 

Wachita  River, 

34    0 

92    0 

8  20e. 

1804 

Wm.  Dunbar. 

TENNESSEE. 

Nashville, 

36  10 

86  49 

6  60e. 

1820 

Prof.  Hamilton. 

u 

«(      (ft 

tt    ti 

7    7b. 

1836 

•ft           ift 
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frUce.               -     "      ■ 

o       / 

tbiTw; 

VarlatloD. 

Tss: 

I          Authority.                 J 

KENTUCKY. 

o       ' 

0        ' 

Augusta, 

38  50 

83  60 

5    Ok. 

1806  Public  Surveys. 

OHIO. 

Rapids  of  Matunee, 

41  39 

83  30 

248 

1810|Jared  Mansfield.    | 

HadsoDt 

41  13 

81  30 

1  14 

1837 

Prof.  Loomis. 

Defiance, 

41  15 

84  23 

4  30 

1810|Jared  Mansfield.    | 

Poland, 

41     0 

80  37 

1  21 

t< 

44                        44 

Canfield, 

41     0 

80  50 

1  37 

M 

44                        4C, 

Berlin, 

41    0 

81     3 

1  48 

4« 

CC                       «C 

Atwater, 

41     0 

81  21 

2    4 

<4 

44                        CC 

Suffield, 

41    0 

81  34 

222 

t< 

44                        44 

Coventry, 

41     0 

81  48 

2  19 

ii 

CC                       CC 

Norton, 

41     0 

81  63 

230 

it 

CC                       CC 

Seneca, 

41     0 

83  20 

3  57 

ii 

CC                        CC 

Chippeway, 

40  55 

81  48 

236 

ii 

CC                       CC 

Marietta, 

39  25 

81  26 

2  36 

ii 

*      4C                       CC 

i« 

(t   «i    i(   «( 

1  29 

1838 

Prof  Loomis. 

Month  of  Miami  rive*. 

39    884  46 

5  10 

1810  Jared  Mansfield.     | 

Cincinnati, 

39    7,84  27 

5    0 

44 

44                        44 

Portsmouth, 

38  4882  50 

6    0 

1805 

Public  Surveys. 

INDIANA. 

Madison, 

38  45 

85  15 

6  25 

1810  Jared  Mansfield. 

South  Hanover, 

38  45 

86  23 

4  36 

1837|Prof.  Dunn. 

Vincenties, 

38  42 

87  20 

6  45 

ISlOJared  Mansfield. 

Falls  of  the  Ohio, 

38^ 

85  40 

5  50 

44 

44                 44 

On  the  Ohio  river, 

38  10 

86  30 

6  30 

44 

ii           CC 

Mouth  of  the  Wabash, 

38    0 

88    0 

7  10 

i< 

CC                44 

ILLINOIS. 

Chicago, 

42    0 

87  40 

6  12 

1823  Lonflr*s  Expedition. 
1833,Prof  Sturtevant.     « 

Jacksonville, 

39  45 

90  18 

8  45 

Alton, 

38  62 

90  12 

8    0 

1836  Mr.  Loomis. 

Cahokia, 

38  36 

90    9 

825 

18IO|Jared  Mansfield. 

Kaskaskia, 

37  67 

89  65 

7  20 

1809)  Public  Surveys* 

Month  of  Ohio  river. 

37    4 

89    0 

7  20 

1809 

Jared  Mansfield. 

MISSOURI. 

Franklin, 

38  57 

92  57 

11  42 

1819 

Long's  Expedition. 

St  Lonis, 

38  3689  36 

10  47 

44 

44                         44 

«c 

44       4$ 

44       44 

849 

1836 

Col.  NicoUs. 

MICHIGAN. 

Detroit, 

42  30 

92  58 

248 

1810 

Jared  Mansfiehl. 

MISSOURI  &  WIBC.  TER*S. 

Lake  of  the  Woods, 

49    0 

94    0 

11     1 

1823 

Long's  Ex.  St.  Jeter's. 

Camp  Monroe, 

48  69 

13  17 

44 

CC                        C4 

Island  in  Rainy  Lake, 

48  35 

92  30 

8  16 

44 

C4                        44 

N.  coast  of  L.  Superior 

47  58 

90    0 

6  21 

t( 

CC                       CC 

FortofColiim.FirCo. 

45  39 

96  34 

12  29 

M 

CC                       CC 

Month  of  St.  Peter's  R. 

44  63 

93    8 

10  29 

14 

CC                       CC 

Encamp,  on  St.  Peter's 

44  41 

97    0 

12  21 

<4 

CC                       CC 

Fort  Crawford, 

43    390  62 

8  49 

44 

C4                        CC 

Engineer  Cantonment, 

41  2595  44 

42  69 

18l9Lonf't  Exp.  Bock7  Mts. 

Cow  Island,                  39  2594    0 

11  32 

44                       44                         44 
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From  an  attentive  examination  of  the  preceding  table  it  will 
be  seen,  that  from  the  time  of  the  earliest  observations  down  to 
about  the  commencement  of  the  present  century,  the  westerly 
variation  was  decreasing  and  the  easterly  increasing  in  every  part 
of  the  United  States ;  that  more  recently,  the  reverse  has  taken 
place,  that  is,  that  a  retrograde  movement  of  the  needle  has  com- 
menced. The  precise  year  when  this  change  took  place  cannot 
be  certainly  known.  To  determine  this,  we^need  more  numerous 
and  more  accurate  observations.  All  the  observations,  however, 
agree  in  this,  that  the  change  began  as  early  as  1819,  while  the 
Philadelphia  observations  would  make  it  as  early  as  1793,  and 
those  at  Newberti,  N.  C.  not  far  from  the  same  year.  The  annual 
motion  is  much  greater  in  the  eastern  states  than  in  the  south 
and  west.  I  have  carefully  compared  all  the  observations  con- 
tained in  the  preceding  table,  and  without  giving  the  particulars 
of  this  discussion,  will  state  at  once  the  conclusion  at  which  I 
have  arrived,  viz.  that  the  westerly  variation  is  at  present  increa^ 
ing  and  the  easterly  diminishing  in  every  part  of  the  United 
States  ;  thai  this  change  commenced  between  the  years.  1793  and 
1819,  probably  not  every  where  simtUtaneously ;  and  that  the 
present  annual  change  of  variation  is  about  V  in  the  southern 
and  western  states,  from  y  to  i'  in  the  middle  states j  and  from 
&  toT  in  the  New  England  states. 

Having  thus  assembled  together  all  the  observations  in  my 
power,  and  deduced  from  them  as  far  as  possible  the  law  of  the 
needle's  motion,  it  remained  to  reduce  all  the  observations  to  one 
epoch,  1838,  by  applying  the  correction  for  the  annual  motion. 
They  were  then  all  carefully  marked  down  upon  a. map  of  the 
United  States,  and  the  probable  position  of  the  lines  of  equal 
variation  determined.  Where  no  particular  reason  has  been  per- 
ceived to  distinguish  between  the  observations,  the  lines  have 
been  so  drawn  as  to  make  the  positive  equal  to  the  negative  errors. 
This  chart  then  is  intended  to  represent  all  the  observations  con- 
tained in  the  preceding  table  reduced  to  the  present  time.  In 
making  this  comparison  some  of  the  observations  were  found  to 
present  strange  anomalies.  Of  these,  the  most  considerable  are 
the  observations  at  Hanover,  N.  H.  for  1810,  those  at  Montpelier, 
Vt.,  and  at  Pripceton,  N.  J.  The  first  of  these,  according  to  my 
chart,  is  too  small  by  nearly  three  degrees;  and  the  others  too 
large  by  nearly  four  degrees.     I  infer  that  eitl^er  they  were  very 
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h^  observations,  or  were  rery  much  influenced  by  local  attrac- 
tion. This  chart  can  of  course  lay  claim  to  no  greater  accuracy 
than  that  to  which  the  individual  observations  are  entitled ;  yet 
it  has  the  advantage  of,  presenting  to  the  eye  at  one  view  a  dis- 
tinct summary  of  all  the  observations,  and  moreover  it  shows  at 
a  glance  the  approximate  variation  at  places  where  observations 
have  never  been  taken.  It  is  of  course  desirable  that  the  chart 
riiould  be  verified  as  extensively  as  may  be,  and  if  it  should  be 
the  means  of  stimulating  a  single  individual  to  imdertake  a  series 
of  accurate  magnetic  observations,  taking  care  to  present  them  to 
the  public,  the  labor  which  this  work  has  cost  me  will  not  have 
been. expended  altogether  in  vain. 

I  had  (Hriginally  contemplated  merely  a  collection  of  obsenra- 
tions  on  the  variation  of  the  needle.  In  the  course  of  Xfxy  in- 
quiries, however,  I  met  with  a  few  observations  of  the  dip,  and 
concluded  to  unite  them  all  in  the  same  article.  AU  which  I  have 
been  able  to  collect  are  contained  in  the  following  table.  Those 
made  by  Professors  Bache  and  Courtenay  are  itom  the  Transac- 
tions of  the  American  Philosophical  Society,  Vol.  V.  New  Series  ; 
those  made  at  Cambridge  are  from  the  Memoirs  of  the  American 
Academy,  Vol.  I.  p.  68 ;  those  made  by  Sir  John  Franklin,  Cap- 
tains Sabine  and  Back,  are  given  in  the  Philosophical  TranssGc- 
tions  of  London ;  the  observation  at  Charlottesville  was  commu- 
nicated in  a  letter  by  Prof.  Patterson ;  those  in  Ohio  were  received 
firom  Prof.  Locke,  of  Cincinnati ;  and  the  remainder  are  from 
Long's  Expedition  to  the  Rocky  Mountains  in  1819  wd  19^i 
and  were  fiwmi^ed  me  by  Mr.  Honriek. 
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TMe  exhihitmg  the  D^  of  ths  Jt^igneHe  JTetdU  in  iiftremt  parts  of  the  UiuUd 

States. 

friace. 

Lat  N.  Loa.  W. 

Dip. 

Date. 

Authority. 

HASSikCHUSETTS. 

o      '   1  o      f 

o      » 

Cambridge, 

42  2871     T69  51 

1780 

Mr.  Williairw.. 

.  (t 

«i       t«        4«       44 

69  41 

1782 

44                 4« 

«« 

(4       44        44       44 

69  41 

1783 

44                 44 

Springfield, 

42    672  36 

74  11 

1834 

Prof.  Bache. 

RHODE    ISLAND. 

Providence, 

41  4971  2574    3 

1834 

44                44 

NEW    YORK. 

Albany, 

42  3973  4574  51 

1833 

Profs.  Henry  and  Cram. 

(( 

U      U       i(       <i 

74  40 

1834 

Prof.  Bache. 

West  Point, 

41  2374     1 

73  26 

1833 

Courtenay  and  Henry. 

t« 

"    "    "   "73  37 

1834 

Prof.  Courtenay. 

New  York  City, 

40  4374    173    5 

l82ijCapt.  Sabine..                   | 

«« 

44       44 

4.   44  73  27 

1825 

Sir  John  Franklin. 

i( 

44       <4 

"    "  72  49 

lls34Capt.Back,                        | 

<c 

41       44 

«*    "  72  52 

1834 

Prof.  Bache. 

PENNSYLVANIA. 

Philadelphia, 

39  67 

75  1272    0 

1834 

Bache  and  Coortenay. 

Pittsburgh, 

40  32 

80    278  12 

1819 

Long^s  Expedition. 

MARYLAND. 

Baltimore, 

39  17 

76  3870  59 

1834 

Prof.  Courtenay. 

VIRGINIA. 

1 

Charlottesville, 

38    2 

78  3171     9 

1834  Prof.  Patterson. 

OHIO. 

Urbana, 

40    3 

83  4271  39 

1838  ProC  Locke. 

Columbus, 

39  55 

83    371     5 

1838 

44 

Springfield, 

39  5383  4771  29 

1838 

44 

Dayton,' 

39  4584    9,71  23 

1838 

44 

Cincinnati, 

39    684  27|70  46 

1838 

44 

KENTUCKY. 

Shippingport, 

38  15;85  30 

70  15 

1819 

Long's  Expedition. 

MISSOURI. 

Eng.  Cantonment, 

41  25 

95  44 

71     7 

1820 

44                               44 

Cow  Island, 

39  25 

94    0 

69  50 

1819 

44                               44 

Charaton, 

39  10 

92  20169  50 

lbl9 

44                                44 

Fort  Osage, 

39  1094  18|69  18 

1819 

44                               U 

Franklin, 

38  5792  67 

69  30 

1819 

44                              «4 

St.  Charles, 

38  4689  4S 

70    5 

1819 

44                               44 

Belle  Fontaine, 

38  43J89  36 

70    0 

1819 

44                               44 

Sl  Louis, 

38  36 

89  36 

70  30 

1819 

44                               44             , 

Cote  sans  Dessein, 

38  36 

Ul  56 

70  50 

1819 

44                               «C 

Merrimack  river, 

'38  26 

89  36170    0 

1819 

44                               44 

From  the  preceding  observations  it  seems  impossible  satisfac- 
torily to  determine  what  changes  the  dip  of  the  needle  has  ex- 
perienced in  this  comitry.  Prom  the  course  of  the  observations 
made  in  other  places  by  Prof.  Bache,  it  may  be  inferred  that  the 
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dip  in  1834  .wa»  at  CaiAbridge  73^  33^,  being  an  increase  since 
1783  of  3^  ffiy,  or  about  four  and  a  half  minutes  per  year.  It 
may  be  considered  as  established,  that  the  dip  has  increased  in 
this  country  since  the  earliest  observations,  but  whether  it  is  still 
increasing  at  the  present  time  seems  more  uncertain.  The  ob- 
servations made  si  Albany  and  New  York  may  excite  a  suspicion 
that  such  is  not  the  fact.  It  is  hoped  that  so  important  a  question 
will  not  long  remain  doubtful.  From  this  table  of  observations 
I  have  laid  down  the  lines  of  equal  dip  for  every  five  degrees 
upon  the  chart  as  well  bs  I  was  able.  These  Imes  being  deduced 
from  a  small  number  of  observations,  can  cmly  be  considered  as 
very  rough  approximations  to  the  truth,  and  lay  no  claim  to  great 
precision.  The  observation  at  Pittsburgh  seems  utterly  irrecon- 
cilable with  the  others.  I  can  only  explain  the  difference  by 
supposing  it  to  be  a  wretched  observation,  or  else  that  there  was 
a  very  remarkable  local  attraction,  or  finally,  that  there  is  some 
typographical  error.  If  we  read  73°  for  78°  the  observation  will 
agree  tolerably  well  with  the  others.  Pew  observers  in  the  Uni- 
ted States  have  instruments  suitable  for  determining  the  dip ;  3^t 
it  is  to  be  hoped  that  such  as  are  thus  furnished  will  make  a 
fitithftd  use  of  them,  so  that  we  may  soon  be  able  to  prepare  a 
much  more  accurate  magnetic  chart  of  the  United  States  than 
the  one  which  is  now  presented  to  the  public. 


Art.  IV. — On  the  Latitude  and  Longitvde  of  Yale  CoUege  Ob- 
servatory; by  EuAs  LooMis,  Professor  of  Mathematics  and 
Natural  Philosophy  in  Western  Reserve  College,  Ohio. 

In  the  summer  of  1836,  being  then  at  New  Haven,  I  under- 
took a  series  of  observations  for  determining  the  latitude  and 
longitude  of  the  College  Observatory.  The  observations  were 
made  under  many  disadvantages,  with  instruments  poorly  calcu- 
lated for  the  purpose ;  yet  as  it  is  believed  that  t^e  results  are 
more  to  be  relied  upon  than  those  which  have  hitherto  been 
adopted,  they  are  here  summarily  presented  to  the  public.  I  know 
of  no  attempt  worth  mentioning,  which  had  ever  been  made  to 
determine  the  latitude  or  longitude  of  the  College*  before  the  year 
1811.    President  Day,  at  that  time  made  a  few  observations  for 
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the  latitude,  by  means  of  the  declination  circle  of  a  portable  Equa- 
torial, the  mean  of  which  was  about  41^  18^ ;  yet  as  this  circle 
was  graduated  only  to  half  degrees,  and  read  by  means  of  a  ver- 
nier to  minutes  only,  and  the  mean  was  derived  from  but  twelve 
observations,  this  determination  might  be  easily  Uable  to  an  error 
of  half  a  minute.  President  Day,  assisted  by  Professor  Kingsley, 
observed  the  solar  eclipse  of  Sept.  17,  1811,  with  great  care, 
and  determined  therefrom  the  longitude  of  the  College  4b.  51m. 
50s.  This  was  doubtless  a  very  good  observation ;  yet  as  it  was 
a  solitary  observation,  and  moreover  the  eclipse  was  not  visible 
in  Europe,,  the  longitude  deduced  might  still  be  erroneous  to  ten 
or  fifteen  seconds  of  time.  There  was  therefore  room  to  hope, 
that  by  additional  observations,  greater  accuracy  might  be  at- 
tained ;  and  although  the  results  I  here  present  fall  far  short  of 
my  wishes,  still,  as  I  am  no  longer  in  a  situaition  to  prosecute 
them  further,  I  have  concluded  to  publish  them. 

The  observations  for  the  latitude  were  made  with  a  sextant 
graduated  to  10',  and  reading  by  a  vernier  to  lO''.  The  mean  of 
fifty  observations  on  Polaris  made  the  latitude  41°  ly  Z.9".  The 
mean  of  thirty  observations  on  southern  stars  made  it  41^  V7* 
51.  v.  Mean  of  northern  and  southern  stars,  41°  18'  27.5''.  Dif- 
ference of  the  results  from  northern  and  southern  stars,  1'  12:8". 
This  difference  must  arise  mainly  from  the  error  of  graduation. 
I  had  anticipated  such  an  error  from  the  first,  and  therefore  se- 
lected such  southern  stars  as  had  about  the  same  altitude  with 
the  pole-star,  in  order  that  all  the  observations  might  be  made 
upon  the  same  part  of  the  arc.  To  test  the  instrument,  I  now 
selected  two  stars  whose  places  were  well  known  (a  Cygni  and 
o  Bootis,)  and  firom  their  right  ascensions  and  declinations  com- 
puted their  angular  distance  firom  each  other,  which  distance  was 
very  nearly  equal  to  the  double  altitude  of  Polaris.  I  then 
watched  the  opportunity  when  they  were  both  in  the  same  ver- 
tical {dane,  and  when,  being  on  opposite  sides  of  the  zenith,  the 
whole  effect  of  refraction  was  to  diminish  their  distance  from  each 
other.  I  made  repeated  and  careful  measurements  of  their  dis- 
tance on  two  successive  evenings,  which  made  the  error  of  the 
instrument  1'  11",  being  very  nearly  the  difference  isy  the  results 
firom  the  northern  and  southern  stars.  This  difference  was  not 
owing  to  index  error,  which  had  been  carefully  nxeasured  and  al- 
lowed for,  but  was  certainly  ^n  error  of  the  graduation.    The  in- 
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strumefit  was  vei^  neatly  made,  and  I  was  not  prepared  to  find 
80  great  an  error ;  yet  the  sextant  had  received  a  blow  by  which 
the  arc  was  slightly  bent,  and  although  it  was  subsequently 
straightened  by  an  experienced .  workman,  it  would  be  by  no 
means  strange  if  the  limb  were  still  somewhat  distorted.  The 
deduced  latitude,  however,  could  not  be  greatly  affected  by  this 
error,  because  the  observations  were  all  made  upon  nearly  the 
same  part  of  the  limb,  and  this  part  was  carefully  tested.  I  take 
therefore  41°  18'  38''  as  the  latitude  of  the  Observatory,  and 
think  it  iminx)bable  that  this  result  should  be  five  seconds  in 
error. 
,  To  obtain  the  longitude,  I  made  several  observations  of  moon 
culminating  stars.  -  They  were  made  with  a  small  transit  instru- 
ment, the  same  which  is  mentioned  in  Volume  xxx.  p.  214  of  this 
Journal.  A^  the  instrument,  fh)m  its  position,  commanded  only 
a  low  range  in  altitude,  it  was  impossible  to  observe  the  transits 
of  the  moon  except  at  particular  stages.  The  observations  were 
for  this  reason  much  less  numerous  than  they  would  otherwise 
have  been.  In  Volume  ix.  of  the  Memoirs  of  the  Royal  Astro- 
nomical Society,  pages  254 — 256,  I  find  corresponding  observa- 
tions made  on  some  of  the  nights  at  Greenwich,  Cambridge,  and 
Edinburgh.  Each  set  of  corresponding  observations  has  fur- 
nished one  determination  of  the  longitude,  as  is  shown  in  the  lEbl- 
lowing  table : 

GR£ENWICH  AND  NEW  HAVEN. 


Date. 

Observed  increase  of  A&  of 

Computed  Difference  of  Meridi- 

1835. 

Moon's  first  limb. 

ans. 

- 

m.              s. 

b.        m.         s. 

June  7 

11      3477 

4        61        33 

«     8 

12      21.79 

45 

July  6 

12      26.28 

28 

"      7 

13       13.42 

43 

August  4 

13      10.94 

44 

CAHBRUMSE  AND  NEW  HATEN. 


Observed  increase  of  AR  of 
Moon's  first  limb. 


Date. 
1835. 


June  7 

"8 

August  4 


11 
12 
13 


36.37 
22.66 
11.97 


Computed  Difference  of  Meridi- 
ans. 


4 


61 


49 
64 
67 
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EDIMBtJUGH  AND  NEW  HAVSN. 

Computed  Difference  of  BCeridi 


DrnteT 
1635. 


June  8 
July  6 


Observed  increase  of  ARof 
Moon's  first  limb. 


11 
11 


49.% 
63.68 


t!        m.  sT" 

4      38      69 
40 


The  longitude  of  Cambridge  is  taken  at  —  23.54s. ;  and  that 
of  Edinburgh  at  +  12m.  43.6s. ;  and  the  mean  of  the  preceding 
ten  observations  gives  the  longitude  of  New  Haven  from  Green- 
wich 4h.  61m.  37.7s.    Mean  difference,  db  8.4s.    - 

In  addition  to  these  observations,  on  the  9th  of  August,  1835, 
two  occultations  were  observed,  viz.  of  t»  and  t«  Aquarii.  The 
immersion  of  the  former  occurred  at  19h.  13m.  51.5s.  sidereal 
time ;  that  of  the  latter,  at  20h.  57m.  12.5s.  I  failed  to  note  the 
emersions  with  sulBcient  accuracy  to  be  of  any  use.  To  derive 
any  valuable  result  from  these  observations,  we  need  to  know  the 
true  places  of  the  moon  and  the  above  stars.  Prom  observations 
made  at  Greenwich,  and  published  in  Vol.  ix.  of  the  Memoirs  of 
the  Royal  Astronomical  Society,  it  appears  that  1.11s.  should  be 
subtracted  from  the  moon's  right  ascension,  as  given  in  the  Nati- 
tical  Almanac  for  August  9th.  How  great  may  be  the  error  of 
the  moon's  declination  as  given  by  the  tables,  I  have  no  satisfac- 
tory means  of  determining.  From  the  observations  of  Prof  Hen- 
derson, however,  (Mem.  Ast.  Soc.  Vol.  ix.  p.  273.)  it  may  be 
presumed  that  this  error  i&  well  nigh  insensible.  The  places  of 
both  of  the  stars  are  taken  as  they  are  given  in  the  Nautical  Al- 
manac, and  from  observations  at  Greenwich,  it  appears  that  the 
right  ascension  of  the  latter  at  least  was  very  correctly  computed. 
The  longitude  resulting  from  the  observation  of  t»  Aquarii,  is  4h. 
52m.  17s.,  and  from  t^  Aquarii,  4h.  51m.  58s.  The  first  of  these 
differs  39s.  from  the  mean  of  my  former  determinations,  which 
would  seem  to  indicate  either  that  the  star's  place  was  somewhat 
different  from  what  it  was  assumed,  or  that  the  observation  was  a 
poor"  one.  Finally,  the  longitude  deduced  from  the  eclipse  of 
1811,  according  to  the  computation  of  Dr.  Bowditch,  is  4h.  51m. 
51s.  Bringing  then  together  the  results  of  all  the  different  ob- 
servations, we  have : 

June  7,  1835,  Greenwich  observation,  4h.  51m.  33s.  W.  long. 
"  Cambridge         "  26        " 
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June  8,  1836,  Greenwich  observation,  ^  61«l  46b.  W.  long. 


u 

<c- 

Cambridge 

u 

u 

ti 

Edinburgh 

u 

July  6, 

u 

Greenwich  . 

l< 

« 

u 

Kdiriburgh   ' 

(C 

July  7, 

li 

Greenwich 

<( 

Aug.  4, 

u 

Greenwich 

u 

« 

ti 

Cambridge 

ii 

Aug.  9, 

u 

T»  Aquarii 

u 

40 

« 

53 

tt 

28 

« 

23 

« 

43 

« 

44 

i( 

43 

« 

77 

c< 

58 

l( 

51 

« 

"        "      t«  Aquarii  « 

Sept  17, 1811,  Solar  eclipee       " 

The  mean  of  these  thirteen  determinations  is  4h.  61m.  43s., 
and  the  mean  difference  is  ±  10.5s.  If  we  reject  the  observation 
of  T «  Aquarii,  as  I  think  we  must,  the  mean  longitude  will  be  4h. 
61m«  40.5s.,  and  the  mean  difference,  ±  8.9s. 

I  think  therefore  we  may  assimie  for  the  Observatory  of  Yale 
College, 

North  Latitude,     41^   18'    28''. 
West  Longitude,    4h.  61m.  40s. 

and  I  believe  these  values  may  be  regarded  as  tolerable  approxi- 
mations to  the  truth. 


Abt.  V. — Notice  of  WarwicMte^  a  new  mineral  species;  by 
Charles  Upham  Suepard,  M.  D.,  Prof,  of  Chemistry  in  the 
Medical  College  of  the  State  of  South  Carolina. 

The  mineral  here  annoimced,  is  one  which  has  for  many  years 
been  known  to  the  mineralogists  of  this  country  as  occurring 
at  Warwick,  Orange  county,  N.  Y.,  where  it  exists  in  limited 
quantity  along  with  brucite  and  yellow  idocrase,  imbedded  in  a 
highly  crystalline  white  dolomitic  limestojie.  It  has  passed  un- 
der the  name  of  hypersthene,  on  account  of  the  very  brilliant 
copper-red  reflections  afforded  by  its  cleavage  planes.  The  size 
of  the  crystals  at  the  locality  first  discovered j  is  in  general  very 
diminutive, — they  for  the  most  part  being  quite  slender,  and  only 
a  quarter  or  half  an  inch  in  length.  A  second  depository  of  the 
mineral  however,  was  observed  by  Drs.  Young  and  Houton  in 
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the  vicinity  of  the  first,  in  which  several  forms  half  an  inch  in 
diameter  have  occurred,  although  the  last  discovered  crystals  are 
wanting  in  lustre  when  compared  with  those  first  mentioned, 
and  are  moreover  in  a  somewhat  decomposing  condition.  They 
are  associated  with  large  crystals  of  black  spinel,  which  are  also 
dull  from  partial  disintegration,  a  change  apparently  induced  fjx)m 
the  intermixture  of  serpentine. 

A  more  close  attention  to  the  mineral  above  mentioned,  both 

as  relates  to  its  mineralogical  and  chemical  properties,  than  I  have 

'  heretofore  been  able  to  bestow  upon  it,  has  convinced  me  that  it 

is  fully  entitled  to  constitute  a.  new  species,  which  I  designate 

Warwickitej  from  its  original  locality. 

Mineralogical  Description. 

Primary  form.     Oblique  rhombic  prism.    M  on  M = 93°  to  94°. 

Secondary  form.  The  primary  having  its  obtuse  lateral  edges 
truncated,  and  its  acute  ones,  beveled.     The  summits  rounded. 

Cleavage  parallel  with  the  longer  diagonal  perfect.  The  cleav- 
age planes  thus  obtained  are  finely  striated  vertically,  and  exhibit 
very  distinct,  oblique  cross  cleavages.     Fracture  uneven. 

Lustre  eminently  metallic-pearly,  of  a  copper-red  color  on  the 
perfect  cleavage-faces ;  in  other  directions,  only  vitreous  in  mode- 
rate degrees.  Color  dark  hair-brown  to  iron-gray.  Opake,  except 
in  very  thin  fragments,  when  it  is  translucent  and  transmit*  a 
reddish-brown  light.  Streak  dark  chocolate-brown.  Decompo- 
sing crystals  are  nearly  iron-black  with  a  faint  tinge  of  purple. 

Brittle.    Hardness =6.6  . .  .  6.0.     Sp.  gr.  3.29. 

Chemical  Description. 

When  heated  on  charcoal  before  the  blowpipe,  it  does  not  fiise, 
but  simply  assumes  a  lighter  shade  of  color.  With  borax,  it  dis- 
solves with  effervescence,  affording  while  hot  a  yellow  semi-opake 
glass,  which  on  cooling  changes  to  a  pale  green  and  becomes 
clear.  It  renders  carbonate  of  soda  opake,  at  the  same  time  im- 
parting to  it  a  dull  yellow  tinge.  In  microcosmic  salt,  it  melts 
with  effervescence,  the  globule  being  blood-red  while  hot,  from 
which  it  parses  through  orange-yellow  as  it  cools,  and  finally  be- 
comes reddish-gray  and  opake.  On  being  pulverized  and  heated 
in  a  glass  tube,  it  emitted  moisture  i^id  hydro-fluoric  acid.  The 
corrosion  of  the  tube  became  still  more  distinct  on  the  addition  of 
a  few  drops  of  sulphuric  acid. 
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Its  powder  is  feebly  attacked  by  long  digestion  in  dilute  hydro- 
chloric acid.  Heated  for  half  an  hour  with  five  times  its  weight 
of  anhydrous  carbonate  of  soda  in  a  platina  crucible,  a  Ught 
brown,  cohering,  porous  mass  was  obtained,  which  was  treated 
with  dilute  hydro-chloric  acid  and  digested  for  some  time ;  a 
bulky,  heavy  brown  precipitate  remained  undissolved,  which 
grew  paler  however  towards  the  end  of  the  digestion.  The 
whole  was  thrown  upon  a  filter :  an  abimdemt  milky  substance 
continued  to  pass  the  paper  so  long  as  water  was  on  the  filter, 
and  which  (considered  along  with  the  blowpipe  indications)  was 
regarded  as  titanic  acid.  A  portion  of  the  hydro-chloric  acid 
liquor  (obtained  clear  by  decantation)  was  treated  with  a  satura- 
ted solution  of  sulphate  of  potassa  without  obtaining  any  precipi- 
tate, ev^n  after  twenty  four  hours  standing.  Another  portion  was 
examined  for  silica,  lime,  magnesia,  and  alumina,  but  without 
detecting  either  of  them.  Iron  and  mangau/ese  appeared  to  be 
the  only  bases  present. 

As  the  result  of  the  foregoing  examination,  therefore,  I  conclude 
that  Warwickite  is  a  fluo-titaniate  of  iron  and  manganese ;  but  I 
must  add  that  my  chemical  trial  was  made  upon  a  sample  in  a 
decomposing  state,  though  it  was  still  endued  with  considerable 
hardness  and  a  faint  lustre.  As  my  cabinet  at  Charleston  em- 
braces a  large  and  fresh  crystal,  I  purpose  on  my  return  to  that 
city  to  occupy  myself  still  farther  with  the  elucidation  of  its 
chemical  properties. 

New  Haven,  May  22d,  1838. 


Akt.  VI. — Considerations  upon  the  Nature  of  the  Vegetables  thai 
have  covered  the  surface  of  the  Earth,  at  different  epochs  of  its 
formation  ;  read  before  the  Academy  of  Sciences  of  Paris,  on 
the  11th  September,  1837,  by  Mons.  A]>olphs  Brongniakt. 

Translated  from  the  French,  and  commpnicaled  for  this  Journal,  by  R,  W.  Has- 
K1N8,*  of  Buffalo,  New  York, 

Cuwosmr  is  one  of  the  most  distinctive  faculties  of  the  human 
mind ;  one  of  those  that  most  clearly  mark  the  distance  between 
man  aiid  the  brute  creation ;  and  for  this  reason  it  may  be  desig- 

*  Mr.  Haskins  prefers  an  orthography  in  some  cases  peculiar,  and  retains  also 
certain  French  idioms. — £ds. 
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sated  one  of  his  most  noble  faculties,  whenever  directed  to  any 
«nd  really  worthy  of  his  being. 

It  is  this  which  continually  excites  us  to  extend  the  field  of  our 
knowledge,  and  to  fathom  the  most  hidden  mysteries  of  nature, 
without  being  able  to  hope,  for  the  most  part,  any  other  reward 
than  the  good  which  will  result  to  all  intelligent  beings,  in  pro- 
portion as  they  are  able  to  form  ideas  more  exact  upon  the  nature 
of  the  phetiomena  which  surrounded  them.  These  {dienomena 
appear  the  more  difficult  of  investigation  in  proportion  as,  by  their 
nature  and  position,  they  are  farther  removed  irom  our  direct  ob- 
iervation ;  and  in  like  manner  we  are  struck  with  the  results  to 
which  profound  researches  have  conducted  those  men  who  have 
made  these  investigations  the  object  of  their  studies. 

The  invention  of  the  telescope,  by  opening  to  our  view  what 
is  passing  in  the  elongated  regions  of  space ;  and  of  the  micro- 
scope,  by  revealing  to  us  the  existence  of  numberless  beings  so 
minute  as,  but  for  this  instrument,  would  forever  have  escaped 
our  observation,  have  made,  upon  the  human  imagination,  the 
most  vivid  impression. 

The  sciences  have  made  such  rapid  advances,  within  late  yearS| 
that  no  one  can  reasonably  expect  to  open  new  views  and  to  dis- 
close new  truths  equally  exciting  to  human  curiosity  as  those 
disclosed  by  the  telescope  and  the  microscope ;  but  still,  the  study 
of  the  soil  upon  which  we  daily  tread,  has  become,  within  the 
last  half-century,  in  the  hands  of  Werner,  of  Cuvier,  and  the 
crowd  of  learned  and  able  men  who  have  assiduously  followed 
these  illustrious  pioneers,  on^e  of  the  sciences  the  most  fruitful  in 
results,  not  only  of  high  interest  to  the  professionally  learned,  but 
well  calculated  vividly  to  interest  the  imagination  of  all  persons 
who  love  to  reflect  upon  the  great  phenomena  of  nature. 

In  investigating  the  layers  which  compose  the  superficial  strata 
of  the  earth,  their  order  of  super-position,  their  nature,  and  the 
animal  and  vegetable  remains  which  they  contain,  Geology  traces 
for  ns  the  history  of  the  earth  during  the  long  periods  of  time 
that  have  preceded  its  present  condition  ;  it  makes  known  to  us 
the  beings  which  have  successively  inhabited  its  surface,  the  rev- 
olutions that  have  conduced  to  their  destruction,  and  those  which 
have  given  birth  to  the  mineral  layers  the  earth  contains,  and  the 
modifications  to  which  this  surface  itself  has  been  subject  by  rea- 
son of  these  revolutions;  it  discloses  to  us,  in  short,  that  all  these 
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phenomeiia,  which  hare  necessarily  required  so  many  centuries 
for  their  accomplishment,  were  prior,  in  point  of  time,  to  the  cre- 
ation of  man.  It  conducts  us  alike  to  ap{»reciate  events,  and  to 
re-construot  beings  which  have  preceded,  many  thousand  years, 
not  only  the  most  ancient  historical  traditioiis,  but  also  the  very 
existence  of  our  race. 

This  prolonged  history  of  the  formation  of  the  superficial  strata 
of  the  earth,  is  constituted,  like  the  history  of  nations,  of  periods 
of  repose,  or  of  tranquiUty  sufficiently  great,  at  least,  for  the 
waters  and  the  dry  land  of  the  mirface  to  be(»me  peopled  by  a 
variety  of  inhabitants ;  and  of  periods  of  revolution,  during  which 
resistless  forces  have  agitated  this  surface,  elevating  mountains, 
submerging  lands  previously  dry,  and  causing  ancient  beds  of 
oceans  to  issue  from  the  bosom  of  the  deep ;  in  short,  pouring 
over  pre-existing  rocks  the  materials  for  new  layers  which,  envel- 
oi»ng  the  ruins  of  Uving  beings,  destrojred  by  these  violent  con- 
vulsions, have  thus  preserved  their  remains  as  precious  monu- 
ments which  now  reveal  to  us,  after  «o  many  thousand  years,  the 
nature  of  the  ancient  inhabitants  of  our  globe,  and  the  order  in 
which  the  several  races  of  beings  have  succeeded  each  other. 

The  study  of  the  periods  of  these  revolutions,  and  of  those  of 
repose,  axe  alike  of  the  most  vivid  interest :  but  the  first  are  en- 
tirely the  province  of  the  geologist ;  while  the  second,  on  the 
contrary,  necessarily  require  the  light  of  the  zoologist  or  the  bot- 
anist ;  for  these  alone  are  able,  by  an  exact  comparison  of  the  fos- 
sil remains  of  former  beings  with  the  corresponding  parts  of  such 
as  are  now  existent,  to  determine  the  relations  which  exist  be- 
tween the  inhabitants  of  the  globe,  at  various  and  distant  epach& 
It  was  thus  Cuvier,  in  his  admirable  researches  upon  fossil  bones, 
basing  his  investigations  upon  the  positive  data  which  comparative 
anatomy  furnishes,  was  enabled  to  re-construct  the  dteletons  of 
the  greater  part  of  the  animals  of  which  the  remains  had  then 
been  discovered,  and  also  to  determine,  with  the  greatest  proba- 
bility, their  exteriour  forms,  and  their  analogy  to  those  animals 
with  which  we  are  now  acquainted. 

^tany,  notwithstanding  it  has  long  furnished  fewer  documents 
upon  the  ancient  state  of  the  globe,  ought,  nevertheless,  to .  be 
equally  laid  under  contribution,  by  the  geologist ;  and  it  is  even 
able  to  cast  more  light  than  zoology  upon  the  state  of  the  terres- 
trial surface,  during  the  most  ancient  periods  of  its  formation. 
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Indeed,  at  (hat  epoch  when  life  first  began  to  be  manifested  upon 
our  globe,  the  animals  were  all  confined  to  the  interiour  of  the 
waters,  and  even  these  presented  but  diminished  specimens  of 
their  kinds ;  while  a  powerful  vegetation,  forming  vast  forests,  cov- 
ered, at  that  early  period,  all  such  parts  of  the  earth  as  were  not 
submerged  by  the  sea ;  and  each  succeeding  period  of  repose  has 
had  its  own  peculiar  vegetation,  more  or  less  varied,  and  in  greater 
or  less  abundance,  according  to  the  circumstances  which  influ- 
enced the  development  of  the  beings  that  composed  it,  and  per- 
haps, also,  in  proportion  to  the  duration  of  these  periods ;  but 
almost  always  entirely  different  firom  those  of  either  the  preceding 
or  succeeding  epochs. 

Of  the  difierent  associations  of  vegetables  which  have  succes- 
sively inhabited  our  globe,  there  are  none  which  so  pointedly 
merit  our  attention  as  those  which  seem  to  have  been  first  devel- 
oped upon  its  surface  ;  which  appear,  during  a  long  space  of  time, 
to  have  covered  with  dense  forests  all  those  parts  of  the  earth 
that  rose  above  the  general  level  of  the  waters,  and  of  which  the 
remains  of  successive  growths,  heaped  one  upon  another,  have 
formed  our  layers  of  coal,  so  deep,  extensive  and  numerous ;  and 
in  this  form  the  remains  of  these  primeval  forests,  which  have 
preceded,  by  so  many  centuries,  the  existence  of  man,-  and  which 
now  supply  us  with  fuel,  in  jJace  of  our  more  modem  forests,  of 
which  the  great  increase  of  the  human  family  is  causing  a  rapidly 
augmented  destruction,  have  become  one  of  the  principal  sources 
of  the  prosperity  of  nations. 

None  can  doubt  that  coal  owes  its  origin  to  accumulated  masses 
of  vegetables,  changed  and  modified,  as  probably  the  layers  of 
peat  in  our  marshes  would  be,  if  they  had  been  overlaid  by  thick 
coverings  of  mineral  substances,  compressed  under  the  weight  of 
these,  and  subsequently  exposed  to  an  elevated  temperature.  If 
farther  confirmation  of  this  origin  were  necessary,  it  is  foimd  in 
the  almost  ligneous  structure  which  coal  sometimes  presents,  and 
in  the  numerous  remains  of  plants  contained  in  the  rocks  which 
accompany  it(I) 

(1)  The  most  complete  and  valuable  collection  of  plates  of  impressions  of  these 
coal  plants  which  is  generally  accessible,  in  this  country,  will  be  found  in  this 
Journal,  Vol.  xxix,  No.  2.  This  volume  contains  Dr.  Hildreth's  valuable  paper 
Opoo  the  coal  deposites  of  the  valley  of  the  Ohio,  which  he  has  accompanied  with 
some  thirty  pages  of  excellent  drawings  of  fossil  remains  and  impressions,  mostly 
vegetable,  found  in  the  accompanying  rocks. — TVanslator, 
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But  the  study  of  the  impressions  of  stems,  leaves,  and  even 
firuit,  which  are  in  general  contained,  in  so  great  quantities,  in 
these  rocks,  proves  not  only  the  vegetable  origin  of  this  substance, 
but  even  enables  us  to  determine  the  nature  of  the  vegetables  of 
which  it  has  been  formed,  and  which,  consequently,  at  the  period 
of  such  formation,  occupied  the  surface  of  the  earth. 

Among  these  vegetable  imprints,  the  most  frequent  are  those 
produced  by  the  leaves  of  the  Ferns ;  yet  these  Ferns  of  the  prim- 
itive world  are  not  those  which  now  grow  in  our  climates ;  for 
Europe,  at  this  time,  does  not  produce  more  than  from  thirty  to 
forty  species,  while  thO'^ame  regions  then  nourished  more  than 
two  hundred,  all  much  more  analogous  to  those  now  found  be- 
tween the  tropicks  than  to  those  of  the  temperate  climates. 

In  addition  to  the  leaves  of  F^ms,  the  same  earths  contain 
trunks,  the  dimensions  of  which  render  them  comparable  to  the 
most  gigantick  trees  of  our  forests,  while  their  form  is  wholly 
dissimilar ;  and  indeed  all  the  ancient  naturalists,  struck  with  this 
dissimilarity,  and  yet  desiring  to  find  analogous  productions  still 
existent,  referred  them  to  arborescent  vegetables,  then  imperfectly 
known,  as  the  Bamboos,  Palms,  and  the  great  Cactus,  sometimes 
designated  Torch-thistle,  But  a  more  attentive  comparison  of 
these  products  of  the  equinoctial  regions  with  those  trunks,  the 
growth  of  the  ancient  world,  suffices  to  dissipate  all  relations, 
which  are  founded  only  on  some  resemblances  in  the  general  as- 
pect, that  have  been  attempted  to  be  estabhshed  between  them ; 
and  a  more  profound  examination,  either  of  these  trunks  or  of  the 
leaves  which  accompany  them,  readily  shows  that  the  vegetables 
which  formed  these  primitive  forests  are  not  identical  with  any 
trees  still  found  flourishing  upon  the  earth. 

The  arborescent  Ferns  which,  by  the  elegance  and  magnitude 
of  their  exteriour,  now  form  one  of  the  principal  ornaments  of  the 
equatorial  regions,  are  the  only  arborescent  vegetables  which  are 
recognized,  even  in  small  number,  among  the  trees  of  this  antique 
vegetation. 

As  to  the  other  fossil  stems,  remains  of  these  primitive  forests 
of  the  ancient  world,  it  is  among  the  most  humble  vegetables  of 
our  epoch  that  we  must  seek  their  analogues. 

For  instance,  the  Calamites,  which  attained  from  four  to  five 
metres  (a  little  more  than  13  to  16  feet)  of  height,  and  from  one 
to  two  decimetres  (not  quite  four  to  eight  inches)  of  diameter, 
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have  almost  a  complete  resemblance,  in  all  the  points  of  their 
organization,  with  the  Equiseta  (Horsetails)  which  grow  so  abun- 
dantly in  the  marshy  situations  of  our  climates,  and  of  which  the 
stems,  hardly  as  large  as  the  finger,  rarely  surpass  one  metre  (about 
39^  inches)  in  height.  The  Calamites,  then,  were  arborescent 
Equiseta,  a  form  under  which  these  {dants  have  wholly  disap- 
peared from  the  surface  of  the  earth. 

The  Lepidodendrons,  of  which  the  numerous  species  appear  to 
have  mainly  constituted  the  forests  of  this  ancient  epoch,  and 
which  have  probably  contributed  more  than  all  other  vegetables 
to  the  formation  of  coal,  differ  very  little  from  our  Lycopodias. 
We  recognize  in  their  trunks  essentially  the  same  structure,  the 
same  mode  of  ramification ;  and  in  short  we  see  inserted  upon  their 
branches  leaves  and  jQruits  analogous  to  those  of  these  vegetables. 
But,  while  the  Lycopodiee  of  the  present  day  are  small  plants, 
most  frequently  creeping,  and  similar  to  the  great  mosses,  attain- 
ing  very  rarely  one  metre  (about  39i  inches)  in  height,  and  cov- 
ered with  very  diminutive  leaves,  the  Lepidodendrons,  preserving 
the  same  form  and  aspect,  elevated  themselves  to  twenty  or 
twenty-five  metres  (a  little  more  than  65  to  82  feet,)  having,  at 
their  base,  near  one  metre  (about  39^  inches)  of  diameter,  with 
leaves  which  sometimes  attained  to  half  a  metre  (over  19^  inches) 
in  length.  These  were,  consequently,  arborescent  Lycopodiae, 
comparable,  by  their  stature,  to  the  largest  Firs,  of  which  they 
enjoyed  the  rank,  in  this  primitive  world ;  forming,  as  these  now 
do,  immense  forests,  in  the  shade  of  which  were  developed  the 
Ferns,  so  numerous  at  that  period. 

How  different  this  powerful  vegetation  from  that  which  now 
clothes,  in  ever-varying  tints,  the  surface  of  the  earth !  Magni- 
tude, strength,  and  activity  of  growth,  constituted  its  essential 
characteristicks ;  the  smallest  plants  of  our  epoch  were  then  rep- 
resented by  gigantick  forms ;  and  yet,  what  simplicity  of  organi- 
zation, and  what  uniformity  in  the  midst  of  a  vegetation  so  enor- 
mous! 

At  the  present  day,  even  in  those  regions  where  nature  has 
suffered  no  change  at  the  hand  of  man,  the  eye  reposes  with  de- 
Ught  upon  trees  which  are  immediately  distinguishable  by  the 
diversity  of  their  form,  and  the  tints  of  their  fohage ;  and  which 
often  support  flowers  or  fruits  of  the  most  dissimilar  colours.  This 
variety  of  aspect  is  still  more  strongly  illustrated  by  a  contem- 
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plation  of  the  diversified  shrubs  at)d  phnte  which  fringe  the  bor- 
ders of  our  forest3i  or  a4orh  our  meadows,  and  of  which  the 
flowers  e:diibit  to  us  almost  all  the  tints  of  the  prism.  Finally^ 
there  result  from  this  diversity  of  structure,  among  these  plantS| 
many  varieties  suited  to  the  nourishment  of  man  or  of  animals ; 
and  indeed  such  as  are  even  indispensable  to  their  existence. 

The  variety  in  the  organization  and  aspect  of  the  vegetable^ 
which  at  present  cover  our  globe  is  indicated  by  the  numberof 
natural  groups  into  which  they  are  capable  of  being  divided* 
These  groups  or  natural  families  amount  to  more  than  two  hun* 
dred  and  fifty,  of  which  about  two  hundred  belong  to  the  class 
of  the  Dicotyledons,  (which  consequently  present  the  greatest 
variety  of  structure,)  and  thirty  to  that  of  the  Monocotyledons. 
Now  the  first  of  these  classes,  that  is,  the  two  hundred  families 
which  they  contain,  are  completely  wanting  in  our  primitive 
flora,  and  seldom  can  we  there  recognize  any  indications  of  the 
Monocotyledons. 

The  class  which  constituted,  dmost  alone,  the  vegetation  of 
this  primitive  worid  is  that  of  the  vascular  Crjrptogamia,  which 
at  present  comprehends  no  more  than  five  families ;  almost  all  of 
which  had  parallels  in  the  ancient  world ;  such  are  the  Ferns, 
Equiseta  and  Lycopodiae.  These  &milies  constitute,  thus  to 
qpeak,  the  first  degree  of  ligneous  vegetation :  they  present,  likd 
the  arborescent  Dicotyledons  or  Monocotyledons,  trunks  more  or 
less  devdoped,  of  a  solid  texture,  although  more  simple  tbaa 
those  of  these  trees,  and  garnished  with  numerous  leaves ;  but 
they  are  deprived  of  those  reproducing  organs  which  constitute 
the  flowers,  and  they  present,  in  place  of  firuit,  organs  much  less 
complicated. 

These*  plants,  so  simjJe,  so  little  varied  in  their  organization, 
and  which,  by  their  number  and  dimensions,  rise  not  above  a 
very  inferiour  rank,  in  our  present  vegetation,  constituted,  in  the 
dawn  of  the  creation  of  organized  beings,  almost  the  entire  vege* 
table  kingdom,  and  formed  forests  so  immense  that  we  find  not 
their  analogy  in  modem  times.  The  rigidity  of  the  leaves  of 
these  vegetables,  the  absence  of  fleshy  firuits  and  farinaceous 
seeds,  would  have  rendered  them  very  unfit  to  have  served  as 
aliment  to  anin^ :  but  terrestrial  animals,  at  the  time  of  their 
growth,. had  not  yet  existence;  the  seas  alone  oflfered numerous 
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inhabitants;  and  the  vegetable  kingdom,  at  that  period,  main- 
tained undivided  sway  over  all  the  undeluged  portions  of  the 
qarth ;  npon  which  it  seems  to  have  been  called  to  play  another 
part,  in  the  economy  of  Nature. 

We  cannot  doubt,  in  truth,  that  the  immense  mass  of  carbon 
accumulated  in  the  bosom  of  the  earth,  in  a  state  of  coal,  and 
which  is  the  product  of  the  destruction  of  those  vegetables  which 
grew  at  that  ancient  epoch,  upon  the  surface  of  the  globe,  has 
been  imbibed,  by  those  vegetables,  in  the  carbonick  acid  of  the 
atmosphere — ^the  only  form  under  which  carbon,-not  derived  from 
the  destruction  of  preexisting,  organized  beings,. can  be  absorbed 
by  plants.  ^ 

Now,  a  proportion,  even  very  feeble,  of  carbonick  acid,  in  the 
atmosphere,  is  generally  an  obstacle  to  the  existence  of  animals^ 
and  particularly  of  the  most  perfect  classes  of  them,  as  mammif- 
ers,  and  birds ;  while,  on  the  contrary,  this  proportion  is  highly 
favourable  to  the  growth  of  vegetables :  and  if  we  admit  that 
there  existed  a  proportion  very  much  greater  of  this  gas  in  the 
primitive  atmosphere  of  our  globe  than  the  present  atmosphere  is 
found  to  contain,  we  may  consider  this  one  of  the  principal  causes 
of  the  powerful  vegetation  of  these  ancient  epochs. 

This  collection  of  vegetables,  so  simple,  so  uniform,  and  which 
would  consequently  have  been  so  little  fitted  to  furnish  suitable 
aliment  for  animals  of  diversified  structure,  such  as  those  existir^g 
at  the  present  day,  in  purifying  the  atmosphere  of  the  carbonick 
acid  which  it  then  contained  in  excess,  would  have  prepared  the 
conditions  necessary  to  a  creation  more  varied :  and  if  we  still 
wish  to  indulge  that  sentiment  of  pride  which  has  caused  man  to 
aissume  that  all  in  nature  has  been  created  exclusively  for  him, 
we  may  suppose  this  primitive,  vegetable  creation,  which  prece- 
ded, by  so  many  centuries,  the  appearance  of  man  upon  the  earth, 
was,  in  the  economy  of  nature,  designed  to  prepare  the  atmos- 
pherick  conditions  necessary  to  his  existence,  and  at  the  same 
time  to  accumulate  those  immense  masses  of  combustibles  which 
his  industry  was  in  future  time  to  apply  to  his  necessities. 

But,  independently  of  this  difference  in  the  nature  of  the 
atmosphere,  which  the  formation  of  these  vast  depots  of  fossil 
carbon  renders  extremely  probable,  may  not  the  nature  of  the 
vegetables  themselves,  that  have  produced  them,  furnish  some 
data  upon  the  other  physical  conditions  to  which  the  surface  of 
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the  earth  was  subjected  during  this  period  ?  .The  operations  of 
Hature  now  going  on  in  difiSrent  regions  of  the  globe,  may  throw 
some  light  upon  this  question. 

The  study  of  the  geographical  distribution  of  those  plants  ap- 
pertaining to  the  same  families  which  alone  composed  the  vege- 
tation of  the  coal  period,  may,  indeed,  indicate  to  us  the  climac- 
terick  conditions  and  consequently  the  physical  causes  which 
favoured  the  increase  of  stature  as  well  as  the  great  frequency  of 
these  vegetables ;  and  we  may  conclude  from  these,  with  much 
probability,  that  the  same  causes  determined  their  preponderance 
at  that  epoch. 

We  see,  for  example,  that  the  Ferns,  Equiseta,  and  Lycopodia 
attain  a  more  lofty  stature  in  proportion  as  their  geographical  po« 
sition  approaches  the  equator.  Thus  it  is  only  in  the  hottest 
regions  of  the  globe  that  we  find  those  arborescent  Ferns  which 
combine  with  the  towering  and  majestick  mien  of  the  Palms,  the 
elegant  foliage  of  the  ordinary  Ferns,  and  of  which  we  have 
indicated  the  existence  in  the  coal  formations;  In  these  same 
regions  the  Equiseta  and  Lycopodiee  attain  to  a  stature  double  or 
triple  that  which  the  largest  of  these  species  present  in  temperate 
climates.  A  second  condition  appears  to  have  a  still  more  marked 
influence  upon  their  preponderance,  in  reference  to  the  vegetables 
of  other  families,  namely,  humidity  and  uniformity  of  climate ; 
conditions  which  are  united  in  the  highest  perfection,  in  the  jsmall 
islands  situated  far  distant  from  continents. 

In  such  islands,  indeed,  the  extenX  of  the  surrounding  oceans 
fixes  a  temperature  with  but  sUght  variations,  and  coupled,  with 
perpetual  humidity  ;  cireum^ances  which  appear  to  favour,  in  a 
remarkable  manner,  the  development  and  the  variety  of  specifick 
forms  among  the  Ferns  and  the  analogous  plants ;  while,  on  the 
contrary,  under  the  influence  of  the  same  conditions,  the  pheno- 
gamous  plants  are  Uttle  varied,  and  are  far  less  numerous.  From 
these  causes  it  results,  that  while  on  the  extensive  continents  of 
the  earth  the  vascular  Cryptogamick  plants,  such  as  the  Ferns, 
Lycopodiae,  Equiseta,  &G.  often  form  scarcely  one  fiftieth  of  the 
toted  niunber  of  vegetables,  yet  in  the  small  islands  of  the  equar 
tonal  regions,  these  same  ^plants  constitute  almost  half,  and  in 
some  cases,  even  two  thirds  of  all  the  vegetables  which  inhabit 
them. 
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The  archipelagos,  situated  between  the  tropicks,  mich  as  the 
islands  of  the  great  Pacifick  ocean,  or  the  Antilles,  are,  then,  the 
ppints  of  the  globe  which  at  the  present  time  present  vegetation 
the  most  analogous  to  that  which  existed  upon  the  earth  when 
the  vegetable  kindom  commenced,  for  the  first  time,  to  develop 
itself  ther^n. 

Detailed  examination  of  the  vegetables  which  accompany  the 
coal  cannot  fail,  therefore,  to  induce  the  inference  that  at  this  re* 
mote  epoch  the  surface  of  the  earth,  in  the  countries  where  are 
found  those  vast  depots  of  fossil  carbon  with  which  we^ure  most 
familiar,  namely,  in,  Europe  and  North  America,  offered  the  same 
cUmaeterick  conditions  which  now  exist  in  the  archipelagos  of 
the  equinoctial  regions ;  and  probably  a  geographical  configoift* 
tion  Uttle  different. 

When  we  consider  the  number  and  thickness  of  the  layers 
which  constitute  most  of  the  coal  formations,  and  examine  the 
changes  that,  from  first  to  last,  have  taken  place  in  the  specifick 
forms  of  those  vegetables  of  which  they  have  been  constituted, 
we  cannot  fail  to  see  that  this  stupendous  primitive  vegetation^ 
during  a  long  interva],  must  have  covered  with  its  dense  for^ts 
all  parts  of  the  globe  which  were  at  that  period  elevated  above 
the  sea ;  for  all  these  present  themselves  with  the  same  charac* 
teristicks  in  Europe  and  America ;  and  equinoctial  Asia,  as  well 
as  New  Holland,  seem  therefore  to  have  participated,  in  this  gen* 
eral  uniformity  of  the  structure  of  vegetables. 

Nevertheless,  this  primitive  vegetable  existence  promptly  dis- 
appeared, to  give  place  to  a  new  creation,  composed  of  beings  of 
ap  organization  less  extraordinary  than  the  preceding,  but  almost 
equally  different  from  such  as  flourish  at  the  present  day. 
*  To  what  cause  can  w6  attribute  the  destruction  of  all  the  j^ants 
which  characterize  this  remarkable  vegetation  ? 

Is  it  due  to  some  violent  revolution  of  the  globe  ?  Did  it  arise 
from  a  gradual  change  of  the  physical  conditions  necessary  to 
their  existence ;  a  change  in  part  arising  from  the  presence  of 
these  vegetables  themselves?  These  questions  cannot  be  re- 
solved in  the  present  state  of  our  knowledge  upon  the  subject. 

Certain  it  is,  however,  that  the  deposition  of  the  last  layers  of 
the  cobl  formation  was  followed  by  the  destruction  of  all  the 
species  which  constituted  this  primitive  vegetation,  and  particu- 
larly of  those  gigantick  trees  of  peculiar  structure,  as  the  Lycopo- 
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diaceoe,  the  Ferns  and^the  Equisetaof  gigantick  growth ;  whtcb 
was  an  essential  characteristick  of  this  primitive  creation.(2) 

AAer  the  destruction  of  this  primitive  vegetation,  the  vegetable 
kingdom  appears  for  a  long  period  not  to  have  attained  the  same 
degree  of  development  Indeed,  in  the  numerous  layers  of  se- 
condary^ earths  which  succeed  the  coal  formations  we  scarcely 
eVer  find  those  masses  of  vegetable  imprints,  a  species  of  natural 
herbariums,  which,  in  these  ancient  depots  of  carbon  attest  to  us 
the  simultaneous  existence  of  a  prodigious  number  of  plants. 
Scarcely  in  any  part  of  these  formations  do  we  meet  with  thick 
layers  of  fossil  combustibles ;  and  never  are  such  layers  often 
repeated,  or  found  of  such  great  extent  as  in  the  coed  deposits. 
Either  the  vegetable  kingdom  at  this  period  occupied  more  cir-' 
cumscribed  portions  of  the  surface  of  the  earth,  or  its  scattered 
individuals  covered  but  incompletely  a  soil  of  Httle  fertility,  and 
of  which  the  revolutions  of  tl^  globe  had  not  permitted  them  to 
become  tranquil  possessors ;  or,  finally,  the  condition  of  the  sur« 
face  of  the  earth  was  not  favourable  to  the  preservation  of  the' 
vegetables  which  then  inhabited  it. 

Yet  that  long  period  which  separated  the  coal  firom  the  tertiary 
formations,  a  period  that  was  the  theatre  of  so  many  physical 
revolutions  of  the  globe,  and  which  witnessed  the  appearance,  in 
the  waters  of  the  deep,  of  gigantick  reptiles,  types  of  the  fantas- 
tical organizations  in  which  we  may  suppose  we  often  recognize 
those  monsters  bom  of-  the  imaginations  of  the  poets  of  antiquity ; 
this  period,  I  say^  is  remarkable  in  the  history  of  the  vegetable 
kingdom,  by  the  preponderance  of  two  families  which  are  lost, 
so  to  speak,  in  the  midst  of  the  immense  variety  of  vegetables 
with  which  the  surface  of  the  earth  is  covered,  at  the  present 
day,  but  which  then  predominated  over  all  the  others,  by  their 
number  and  their  magnitude.  These  are  the  CanifertB,  of  which 
the  Pir,  Hne,  Yew  and  Cypress  fiimish  well  known  examples  ; 
and  the  CyeadetB^  vegetables  wholly  exotick,  less  numerous  at 
the  present  day  than  at  this  ancient  period,  and  which  joined  to 
the  leaves  and  mien  of  the  Palms,  the  essential  structure  of  the 

(3)  We  find,  it  is  trae,  in  lotne  parts  of  the  Beoondiyy  formations^  a  small  num- 
ber of  arborescent  Ferns  and  of  the  gigantick  Equiseta,  bnt  yet  of  a  stature  muok 
less  considerable  than  those  of  the  coal  formations ;  nor  do  we  discover,  there,  anjr 
trace  of  the  arborescent  Lyeopodiaceas  analogous  to  the  Lepidodendrons. — Au^ 
thorns  note. 
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Ctoniferae.  The  existencaof  these  twoiajnilies,  during  this  pe- 
riod, is  of  high  importance  as  signalizing  an  intimate  relation 
between  them,  by  their  organization ;  and  they  form  the  inter- 
mediate link  between  the  vascular  Cryptogamia,  which  composed, 
almost  alone,  the  primitive  vegetation  of  the  coal  period,  and  the 
phanerogamick  Dicotyledons,  strictly  speaking,  which  constituted 
a  majority  of  the  vegetable  kingdom,  during  the  tertiary  period. 

Thus,  to  the  vascular  Cryptogamia,  the  first  degree  of  ligneous 
vegetation,  succeeded  the  Coniferce  and  the  Cycadeae,  which  held 
a  rank  more  elevated  in  the  vegetable  scale ;  and  to  these  last 
succeeded  the  dicotyledonous  plants,  which  occupy  the  summit 
of  that  scale. 

In  the  vegetable  kingdom,  as  in  the  animal,  there  has  been, 
then,  a  gradual  improvement  in  the  organization  of  the  beings 
which  have  successively  existed  upon  our  earth,  from  the  first 
which  appeared  upon  its  surface  even  to  those  that  inhabit  it  at 
the  present  day. 

The  tertiary  period,  during  which  were  deposited  those  earths 
that  now  form  the  soil  of  the  principal  capitals  of  Europe,  as 
London,  Paris,  and  Vienna,  witnessed  transformations,  in  the  or- 
ganick  world,  greater  than  any  of  those  which  had  taken  place 
since  the  destruction  of  the  primitive  vegetation. 

In  the  animal  kingdom :  the  creation  of  mammifers,(3)  a  class 
which  all  naturalists  concur  in  placing  at  the  summit  of  the  ani- 
mal scale,  and  by  which  nature  seems  to  have  preluded  the  crea- 
tion of  man ;  in  the  vegetable  kingdom,  the  creation  of  the 
Dicotyledons,  a  grand  division  which,  by  unanimous  consent,  bot- 
anists have  always  placed  at  the  head  of  this  kingdom,  and  which, 
by  the  variety  of  its  forms  and  organization,  by  the  magnitude 
of  its  leaves  and  the  beauty  of  its  flowers  and  its  fruits,  must,  of 
necessity,  have  imprinted  upon  vegetation  an  aspect  very  different 
from  that  which  it  had  oflered  through  all  previous  periods. 

This  class  of  Dicotyledons,  of  which  we  are  scarcely  able  to 
cite  any  indications  at  the  close  of  the  secondary,  presented  itself, 

(3)  In  placing  the  first  appearance  of  mammifers  at  the  epoch  of  the  tertiary 
formation^  I  do  not  include  the  &ct,  unequalled  elsewhere,  of  the  fossil  mam- 
mifers of  Stoncsfield  ;  a  case  which  forms  an  exception  to  all  former  experience, 
and  which  cannot  be  detailed  in  so  limited  an  essay. — Author's  note. 

For  drawings  and  brief  descriptions  of  these  fossils,  which  occurred  in  ooUU^ 
■ce  Lyell's  Geology,  American  edition,  Vol.  I.  pp.  154-5. — TransUUor, 
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Cdl  at  once,  during  the.  tertiary  period,  with  preponderating  influ* 
ence.  It  then,  as  at  the  present  day,  held  dominion  over  other 
classes  of  the  vegetable  kingdom,  both  in  reference  to  the  number 
and  variety  of  the  species,  as  well  as  the  magnitude  of  the  indi- 
viduals. Thus  the  assemblage  of  vegetables  which  inhabited 
our  climates  during  the  deposition  of  the  tertiary  formation,  which 
enveloped  their  ruins  in  its  sedimentary  layers,  were  intimately 
alUed  to  the  mass  of  our  present  vegetation,  and  more  particularly 
to  the  flora  of  the  temperate  regions  of  Europe  and  America. 
The  soil  of  these  countries  was  covered  then,  as  at  present,  with 
Pines,  Firs,  Culms,  Poplars,  Birches,  Elms,  Walnuts,  Maples,  and 
other  trees  almost  identical  with  those  which  still  flourish  in  our 
climates. 

And  yet,  not  only  do  we  not  recognize  any  indications  of  those 
tsingular  vegetables  which  characterized  the  primitive  forests  of 
the  coal  period,  but  we  rarely  encounter,  there,  even  fragments 
of  plants  analogous  to  those  which  now  vegetate  between  the 
tropicks. 

We  do  not,  however,  necessarily  infer  that  the  same  vegetable 
fojms  have  been  perpetuated  from  this  epoch,  still  very  ancient^ 
(since  it  preceded  the  existence  of  man,)  to  the  present  day.  No : 
very  sensible  differences  almost  always  distinguish  these  inhabit- 
ants of  our  globe,  very  recent,  geologically,  but  exceedingly  an- 
cient, chronologically,  from  our  cotemporaneous  vegetables  to 
which  they  seem  most  nearly  allied ;  and  the  existence  in  these 
same  earths,  in  the  north  of  France,  of  Palms,  very  different  from 
those  which  still  vegetate  upon  the  borders  of  the  Mediterranean, 
and  of  a  small  number  of  other  plants  which  appertain  to  families 
now  limited  to  the  more  torrid  regions,  seem  to  indicate  that  at 
this  epoch  central  Europe  enjoyed  a  temperature  more  elevated 
than  at  present ;  which,  besides,  accords  very  well  with  what  we 
may  deduce  from  the  presence,  in  the  same  formations,  and  the 
same  countries,  of  Elephants,  Rhinoceroses  and  Hippopotami,  ani- 
mals which  are  now  rarely  foimd  to  range  beyond  the  tropicks. 

What  an  astonishing  contrast  between  the  aspect  of  nature  du- 
ring modem  geological  periods,  and  that  which  she  offered  when 
the  jHrimitive  vegetation  covered  the  surface  of  the  globe ! 

Indeed,  at  the  periods  in  question  of  the  geological  history  of 
the  world,  the  earth  had  already  assumed,  in  great  part,  at  least, 
the  form  which  it  presents  at  the  present  day ;  continents  verjr 
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extended,  and  mountains  greatly  elevated,  fixed  and  deteraimed 
varied  climates,  and  thus  &voured  diversity  of  beings.  In  this 
way,  in  countries  of  little  extent,  the  vegetable  kingdom  offered 
us  plants  equally  as  diversified,  one  fsoxa  another,-  as  those  found 
growing  at  the  present  day. 

To  the  ConifersB,  with  their  narrow  durable  leaves  of  sombre 
green,  were  joined  Birches,  Poplars,  Walnuts,  and  MajJes,  with 
broad  leaves  of  a  more  lively  tint ;  and  in  the  shade  of  these  trees, 
on  the  borders  of  waters  or  upon  tfieir  sur£su^  fiouridied  herba- 
ceous plants,  analogous  to  those  which  at  present  embellifih  our 
fields  by  the  diversity  of  their  forms  and  colours,  and  the  variety 
of  which  renders  them  suitable  to  satisfy  the  different  tastes  of  an 
infinity  of  animals,  of  all  classes. 

The  forests  of  the  ancient  world,  like  those  of  our  epoch,  served, 
Indeed,  as  a  refuge  for  a  vast  number  of  animals,  more  or  leas 
analogous  to  those  which  still  inhabit  our  globe.-  Thus  Ele- 
phants, Rhinoceroses,  Wild  Boars,  Bears,  Li(ms,  and  Stiigs  of  all 
forms  and  of  all  statures,  have  successively  inhabited  them ;  while 
birds,  reptiles,  and  numerous  insects,  complete, this  map  of  na- 
ture, as  she  presented  herself,  upon  such  parts  of  the  earth  as 
were  elevated  above  the  level  of  the  ooeaas ;  the  whole  fcxming 
a  scene  equally  beautiful  and  equally  varied  as  that  which  is  still 
witnessed  upon  the  emerged  portions  of  our  globe. 

On  the  contrary,  at  the  dawn  of  the  creation  of  organized  be- 
ings, the  terrestrisJ  surface,  divided,  witiioat  doubt,  into  an  infinity 
of  islands,  low,  and  with  a  climate  ahnost  uniform,  was,  it  is  true, 
covered  with  immense  vegetables ;  but  these  trees,  differing  little 
irom  each  other  in  their  aspect,  .and  the  tint  of  their,  foliage ;  de- 
prived of  flowers  and  of  those  fruits  with  brilliant  colours  which 
60  highly  adorn  many  of  oiu:  laige  trees,  must  hav«  imprinted, 
upon  that  vegetation,  a  monotony  not  interrupted  even  by  those 
small  herbaceous  plants  that,  by  the  elegance  of  their  flowers, 
constitute  the  ornament  of  our  groves. 

Add  to  this  that  neither  mammifer,  or  bird,  nor  any  animal,  im 
Bhort,  was  {nresent  to  enliven  these  d^ise  forests,  and  we  may  be 
able  to  form  a  very  just  idea  of  this  primitive  nature ;  sombre, 
cheerless  and  silent,  but  at  the  same  time  so  imposing  by  its 
grandeur,  and  by  the  space  which  it  has  been  called  to  fill  in  the 
history  of  the  globe. 
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Such,  gentlemen,  is  a  rude  outline  of  the  great  revolutions  of 
teirestrial  vegetation,  as  the  researches  made  upon  this  subject, 
within  the  last  thirty  years,  have  enabled  us  to  trace  them.  Each 
day  will  doubtless  add  new  traits  to  these  details;  but  recent 
discoveries,  by  confirming  the  results  at  which  we  had  previ- 
ously arrived,  seem  to  assure  us  that  this  general  delineation  will 
not  experience  great  changes  when,  thanks  to  the  materials  that 
are  being  collected  on  all  sides  for  this  object,  we  shall  be  ena- 
bled to  transform  this  rough  draught  into  a  picture  more  finished 
and  comjdete. 


Art.  VIL — Notice  of  a  seco7id  hcality  of  Topaz  in  Connecticut^ 
and  of  the  Phenakite  in  Massachusetts  ;  by  Chables  Upham 
Shepard,  M.  D.,  Professor  of  Chemistry  in  the  Medical  College 
of  the  State  of  South  CaroUna. 

Among  specimens  which  I  obtained  at  the  China-stone  quarry  in 
Middletown  two  years  since,  I  find  one  to  be  invested  with  above 
fifty  crystals  of  Topaz.  They  measure  from  J  to  i  of  an  inch 
in  length,  are  very  slender,  and  perfectly  transparent,  being  at- 
tached by  a  lateral  plane  to  crystals  of  albite.  Owing  to  their 
minuteness,  it  is  difficult  to  distinguish,  except  in  one  or  two  in- 
stances, the  leading  planes  of  the  forms.  In  one  crystal,  I  detect 
the  truncation  of  the  obtuse  lateral  edges,  the  truncation  and 
bevelment  of  the  acute  lateral  edges,  and  the  replacement  of  the 
acute  solid  angles  by  faces  inclining  to  the  last  mentioned  trun- 
cating planes  under  angles  of  about  153^.  In  addition  to  which 
modifications  of  the  primary  form,  there  are  also  visible  the  re- 
placement of  the  terminal  edges  by  two  planes  and  that  of  the 
edges  intermediate  between  these  and  the  angular  truncations,  by 
6ingle  planes.  The  future  exploration  of  the  quarry  will  probably 
lead  to  the  discovery  of  more  perfect  crystals  of  the  present  spe- 
cies than  have  hitherto  been  found  in  the  United  States. 

The  Phenakite,  it  will  be  recollected,  was  first  recognized  as  a 
distinct  species  by  Nordenskiold,  in  1833, — the  specimens  having 
been  derived  from  the  vicinity  of  Katherinenbei^,  upon  the  east- 
em  slope  of  the  Ural  mountains,  where  it  occurs  in  granitic  rock 
along  with  emerald  and  mica.  The  resemblance  of  the  mineral 
is  said  to  be  very  striking  to  quartz ;  like  that  species,  i(  being  de- 
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rived  from  the  rhomboid,  in  addition  to  which  also,  it  has  the  lus* 
tre,  transparency,  and  color  of  quartz.  In  chemical  composition 
however,  it  is  more  nearly  related  to  the  beryl,  being  a  bisilicate  of 
glucina. 

My  first  knowledge  of  the  American  mineral  which  I  take  to 
be  Phenakite,  was  acquired  about  fourteen  years  ago,  daring  a 
visit  to  the  tourmaline  locality  in  Goshen,  (on  the  farm  of  Mr. 
Weeks,)  in  company  with  Mr.  Ndttall  and  the  late  Dr.  Hunt  of 
Northampton.  My  first  impression  was,  that  it  belonged  to  iolite,* 
an  opinion  I  afterwards  changed  in  favor  of- the  species  bcryl,t 
under  which  name,  I  believe,  it  has  generally  passed  in  cabinets 
ever  since.J  Prof.  Hitchcock,  in  his  Report  on  the  Geological 
survey  of  Massachusetts,  (p.  506,  1st  edit.,)  undoubtedly  refers  to 
the  same  substance,  when  he  says,  "  Beryls  are  frequently  met 
with  in  our  granite,  though  in  general  they  are  not  very  delicate. 
Perhaps  the  most  so  is  a  limpid,  large  beryl,  occurring  in  Goshen, 
along  with  spodumene,  &c.  It  is  rare  to  find  it  distinctly  crys- 
tallized, and  it  is  full  of  fissures.  Sometimes  it  is  of  a  light  rose 
color.  (Nos.  1525  to  1528.)"  Nor  can  there  be  the  slightest  qaea- 
tion  that  the  ''  rose-colored  emerald"  alluded  to  by  Col.  Gdbb,^ 
as  furnished  him  from  Goshen,  pertains  to  the  species  under  con- 
sideration. 

It  occurs  in  considerable  plenty,  distributed  through  the  granite 
in  small  crystalline  masses,  from  the  size  of  a  pea  to  a  hazel-nat, 
generally  oval  in  form,  and  rarely  in  short  hexagonal  prisms,  sotne 
of  which  present  one  face  or  more  of  the  primary  rhomboid,  in 
the  absence  of  their  alternate  angles.  Other  masses  are  rounded, 
and  offer  occasionally  a  few  roughened  faces,  which  probably 
pertain  to  the  primary  or  to  a  secondary  rhomboid.  The  {nrerait- 
ing  color  is  a  pale  bluish  white$  though  sometimes  a  faint  rose- 
colored  tinge  is  observable,  especially  in  the  weU-formed  hexago- 
nal prisms.  Lustre  vitreous ;  transparent  to  translucent  only  on 
the  edges.  When  perfectly  transparent,  it  is  a  very  handsome 
gem,  much  resembling  the  euclase,  and  like  that  mineral,  is  filled 
with  fissures,  and  very  fragile,  though  wanting  in  its  brilliant 
cleavage.   Hardness = 7.5,  being  barely  adequate  to  scratch  quartz. 

*  Boston  Journal,  vol.  13,  p.  395.  t  Idem,  p.  607. 

t  It  shouIcT  be  remarked  moreover,  that  it  was  referred  by  some  collectors  for  a 
time,  to  topaz. 

}  Vol.  1,  p.  351  of  this  Journal. 
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It  is  scratched  by  beryl.  Sp.  gr.=2.80 . . .  2.97 — ^varying  in  dif- 
ferent specimens,  chiefly  on  account  of  shght  intermixtures  of 
grains  of  quartz,  or  albite. 

Before  the  blowpipe,  in  very  thin  fragments,  it  phosphoresces, 
turns  white,  and  fuses  with  difficulty  into  a  milk  white,  semi- 
btebby  globule.  With  borax,  it  forms  a  transparent  glass ;  and  with 
the  microcosmic  salt,  fuses  into  an  opaque,  white  globule.  Thir- 
ty-three centigrammes,  in  the  condition  of  an  impalpable  powder, 
after  heating  for  fifteen  minutes  in  a  platina  crucible,  lost  0.75 
centigramme.  It  was  then  mingled  with  three  times  its  weight 
of  anhydrous  carbonate  of  soda,  and  ignited  for  one  hour.  The 
mixture  shrunk  into  a  somewhat  firm,  white,  porous  mass.  It 
was  crushed  in  a  mortar  and  treated  with  hydrochloric  acid.  A 
perfect  solution  was  thereby  obtained,  with  the  exception  of  cer- 
tain flocculi  of  silica.  The  silica  was  separated  and  ignited :  it 
weighed  18  centigrammes,  or  65.81  p.  c.  The  solution  from 
which  the  silica  had  been  separated,  was  precipitated  with  ammo- 
nia. This  clear  supernatant  fluid  was  tested  for  lime  and  mag- 
nesia without,  detecting  either  of  those  earths.  The  precipitate, 
while  moist,  was  largely  treated  with  a  solution  of  carbonate  of 
aipmoDJa,  by  which  it  was  almost  wholly  taken  up  after  a  period 
18  hours, — ^frequent  agitation  having  been  employed  to  favor  the 
solution.  The  undissolved  residuum,  which  was  trifling  in  quan- 
tity, compared  with  the  portion  taken  up,  was  dissolved  in  hydro- 
chloric acid,  and  to  it  were  added  sulphuric  acid  and  potassa.  No 
crystals  of  alum  were  formed ;  from  whence  it  was  concluded 
that  the  undissolved  matter  was  chiefly  glucineu  Had  not  other 
engagements  intervened,  it  would  have  been  easy  to  have  com- 
{4eted  the  analysis  on  the  portion  of  mineral  first  pulverized ;  but 
sufficient  information  has  perhaps  been  gained,  to  afibrd  a  probar 
ble  corroboration  of  the  opinion  originally  made  up  from  its  natu- 
fal  properties. 

I  suspect  the  existence  of  Phenakite  also  at  Paris,  in  Maine, 
where  I  obtuned  many  years  ago,  small,  white,  hexagonal  prisms 
in  granite,  associated  with  tourmaUne;  and  which  I  then"^  sup- 
posed to  be  beryl.  I  regret  that  my  collection  in  this  city  does 
not  furnish  me  with  the  means  of  putting  this  conjecture  to  the 
lest 

New  Haven,  Maj  29, 1838. 
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Art.  Vin. — Chemical  Analysis  of  Meteoric  Iron,  frqm  CUxi" 
borne,  Clarke  Co,,  Alabama ;  by  Charles  T.  Jackson. 

Aug.  6, 1834 — Mr.  P.  Alger  handed  me  this  remarkable  min- 
eral, which  he  had  received  from  Mr.  Hubbard,  who  had  obtained 
the  specimen  during  his  travels  in  Alabama,  and  thought,  from 
the  bright  streaks  in  it,  that  it  might  be  an  ore  of  silver. 

On  examining  this  substance,  it  soon  appeared  that  it  was  dif- 
ferent from  any  metallic  ore  of  terrestrial  origin,  and  that  it  is  a 
very  peculiar  and  remarkable  meteorite. 

Having  surmised  its  probable  origin,  I  was  desirous  of  seeing 
the  gentleman  who  brought  it  from  Alabama,  and  at  the  request 
of  Mr.  Alger,  Mr.  Hubbard  called  upon  me  and  gave  me  the  fol- 
lowing particulars  as  to  its  locality. 

He  found  the  specimen  on  tlie  surface  of  the  earth,  near  Lime 
Creek,  in  Claiborne,  Alabama.  The  soil  at  that  place  is  composed 
of  red  marl,  or  clay,  and  the  rocks  in  place  are  sandstones,  mostly 
of  a  gray  color.  The  mass  from  which  my  specimen  was  bro- 
ken, was  of  an  irregular  triangular  shape,  rounded  at  the  comers, 
and  was  10  inches  long  by  5  or  6  inches  in  thickness.  It  was  ex- 
tremely heavy,  insomuch  that  he  could  not  conveniently  carry 
with  him  the  whole  mass,  and  therefore  employed  a  negro  to 
break  it  with  a  sledge-hammer ;  which  operation  proving  too  dif- 
ficult for  him,  Mr.  Hubbard  took  the  sledge  himself,  and  with  the 
cutting  edge,  by  many  hard  blows,  he  ultimately  succeeded  in 
detaching  the  portion  in  my  possession.  It  is  much  to  be  regret- 
ted that  he  did  not  bring  with  him  the  whole  mass,  and  I  desired 
him  to  send  for  the  remainder,  but  have  not  yet  heard  from  him. 
He  is  of  opinion,  that  there  are  many  other  similar  masses  near 
the  spot  where  this  was  found  j  but  it  is  n6t  probable  that  they 
aboimd  to  the  extent  imagined.  I  beg  leave,  however,  to  call  the 
attention  of  travellers  to  the  locality  mentioned,  where  the  re- 
mainder of  the  specimen  still  exists  neglected. 

Description  of  the  Specimen. — ^It  is  of  an  irregular  form, 
rounded  upon  all  the  sides  excepting  on  that  where  it  was  frao 
tured,  which  presents  a  rough  hackly  surface,  with  projecting, 
bright^  silvery  streaks,  and  deep  greenish  and  brown  eroded  sur- 
faces, from  which  an  exudation  of  green  liquid  takes  jdace,  on 
exposing  the  specimen  to  moist  air* 
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The  ronnded  surface  is  coated  with  a  thin  layer  of  the  sub- 
diloride  of  irony  which  being  removed,  the  mass  is  found  to 
consist  of  metallic  matter,  resembling  wrought  iron,  when  the 
specimen  is  filed  bright.  On  attempting  to  break  off  a  fragment, 
the  mass  was  found  to  be  extremely  tough  and  malleable,  so  as 
to  require  the  aid  of  a  file  and  cutting-chisel. 

Sp.  gr.  on  three  separate  fragments  from  different  parts  of  the 
mass,  5.750,  6.400  and  6.500.  The  whole  mass  weighs  28  oun- 
ces avoirdupois. 

Having  washed  the  specimen  in  distilled  water  several  times,  I 
filed  one  side  of  it  bright,  and  left  it  exposed  to  the  air  in  my 
cabinet.  In  a  few  days,  numerous  grass-green  drops  of  liquid  be- 
gan to  collect  on  its  surface,  and  became  externally  coated  with  a 
thin  brown  film.  This  liquid  had  a  slight  alkaline  astringent 
taste,  but  gave  no  alkaline  reaction  with  tumeric  paper  or  Brazil 
wood  solution.  A  few  drops  collected  in  a  test  tube  and  diluted 
with  water,  gave  an  abundant  thick  curdy  white  precipitate,  with 
a  solution  of  nitrate  of  silver,  showing  the  presence  of  chlorine 
in  combination.  Ferro-cyanate  of  potash  gave  a  blue  precipitate^ 
indicative  of  iron,  and  ammonia  gave  a  precipitate  of  the  hydrc^ 
ted  peroxide  of  iron.  Muriate  of  ammonia  having  been  added  to 
a  little  more  of  the  exudation,  the  peroxide  of  iron  was  precipita- 
ted by  ammonia,  and  the  remaining  liquid  was  of  a  pale  blue 
color,  indicative  of  nickel,  and  on  addition  of  pure  potash-,  hy- 
drate of  nickel  formed  in  a  bulky  green  precipitate. 

Thus  the  green  drops  in  question  were  proved  to  be  composed 
of  the  hydro-chlorates  of  nickel  and  iron,  and  they  doubtless  form 
from  the  action  of  the  moisture  of  the  atmosphere  uppn  the  me- 
tallic chlorides  contained  in  the  meteorite. 

Analysis  of  the  m/ass, — Several  fragments  of  the  specimen  liav- 
ing  been  cut  off  by  means  of  a  steel  chisel  and  hanmier,  their 
specific  gravities  were  ascertained,  and  they  were  then  subjected 
to  analysis. 

Specimen  1.  A  fragment  weighing  25  grains,  sp.  gr.  ^5.750,  be- 
ing placed  in  a  green  glass  flask,  and  pure  nitric  acid  poured  upon 
it,  no  action  took  place  until  heat  was  applied,  when  a  violent  effer- 
vescence, with  extrication  of  nitrous  acid  fumes,  began,  and  the 
solution  was  rapidly  and  entirely  effected.  The  solution  was 
then  treated  with  a  sufllcient  quantity  of  the  solution  of  muriate 
of  ammonia,  to  prevent  the  precipitation  of  the  nickel,  and  then 
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the  peroxide  of  iron  was  thrown  down  by  means  of  Eqoid  ammo- 
nia. When  the  jn'ecipitate  had  subsided,  the  whole  was  thrown 
on  a  filter,  and  the  peroxide  of  iron  was  thoroughly  washed^ 
dried,  ignited  in  platina  capsule,  and  weighed  ==  23.6  grs.  perox- 
ide of  iron  =  16.296  grs.  metallic  iron. 

The  solution,  which  had  passed  the  filter,  was  of  a  clear  blue 
color,  with  a  slight  amethystine  tint,  indicative  of  nickel.  This 
solution  and  the  mingled  waphings  were  evaporated  in  a  glass  ves- 
sel to  a  small  bulk,  and  then  treated,  while  warm,  with  a  hot  so- 
lution of  pure  potash,  when  a  dense  bulky  green  precipitate  of  the 
hydrate  of  nickel  was  thrown  down,  which  being  collected  on  a 
filter,  washed,  thoroughly  dried  and  ignited  in  a  platina  crucibloi 
weighed  8.8  grains=oxide  of  nickel  ==  6. 927  grains  metallic  nickeL 

Analysis — ^2d  specimen.  A  fragment  of  the  meteorite,  weigh- 
ing 60  grains,  was  found  to  have  a  sp.  gr.  =i  6.600. 

It  was  placed  in  a  green  glass  flask,-^perfectly  pure  nitric  acid 
was  poured  upon  it,  said  heat  was  gradually  applied  until  the 
solution  was  completed  It  was  then  diluted  with  pure  distilled 
water,  and  a  solution  of  nitrate  of  silver  was  added,  when  aa 
abundant  curdy  white  precipitate  of  chloride  of  silver  took  place. 
When  the  operation  was  complete,  I  filtered  the  -  solution,  col- 
lected the  washed  chloride  of  silver,  and  dried  and  fused  it  in  a 
imall  porcelain  capsule.  It  weighed »  3  grains « chloride  of  sil* 
ver=0.74  gr.  chlorine,  or  0.76  hydro-chloric  acid. 

The  solution  was  then  cleared  of  nitrate  of  silver,  by  memis  of 
hydro-chloric  acid,  and  filtered.  Then  muriate  of  ammonia  be|ng 
added,  the  peroxide  of  iron  was  precipitated  by  pure  ammonia, 
and  after  washing,  drjring,  and  ignition,  weighed  cs  48  grains  s 
33.28  grs.  metallic  iron. 

The  oxide  of  nickel  was  precipitated  by  means  of  a  solution  of 
pure  potash,  and  when  collected,  washed,  dried,  and  igmted, 
weighed  16.8  grains  oxide  of  nickel  =^31.6  per  cent. =24708  per 
cent,  metallic  nickel.  After  the  separation  of  the  metallic  oxides, 
the  solution  was  treated  by  means  of  a  solution  of  acetate  of  ba- 
r3rtes,  and  a  white  precipitate  of  sulphate  of  barytes  was  formed, 
which  weighed,  after  washing  and  drying,  =  27  grains  =  2  grs. 
sulphur. 

The  presence  of  chrome  and  of  manganese  having  been  indir 
cated,  I  took  a  separate  portion  of  the  meteorite,  weighing  10 
grains,  dissolved  it  in  hydro-chloric  acid,  adding  sufficient  tar^ 
taric  acid  to  retain  the  oxides  in  solution,  neutralized  the  acid 
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hy  anunonia,  and  precipitated  the  iron  ami  nickel,  by  means  of 
a  current  of  hydro-6ulphuric  acid  gas ;  after  filtration,  I  evapora- 
ted the  solution  to  dryness  and  burned  off  the  tartaric  acid  in  a 
sn^l  {datina  capsule  under  the  muffle,  when  a  small  quantity  of 
chromic  acid  was  obtaindd,  which  was  recognised  by  its  charac- 
ters before  the  blowpipe ;  its  amount  was  estimated  at  3  per  cent 
The  manganese  is  also  estimated. 

From  the  above  analyses,  it  will  appear  that  specimen  Ist  of 
the  meteoric  iron,  having  a  sp.  gr.  of  5.750,  contains  in  25  grams, 
Metallic  iron,       -        -        16.296?==  66. 184  per  cent 
"        nickel,    -        -  6.927=27.708  "     « 

And  in  specimen  2nd,  having  a  sp.  gr.  of  6.500  in  50  grains  we 
have  or  in  100  grains. 

MetalKciron,        -        -        -        33.280  66.560 

«        nickel,     -        -        -        12.354  24708 

"        chrome  and  manganese,      1.625  3.240 

«        8uli*ur,   -        .        -         2.000  4000 

"        chlorine,  ...  .740  1;480 

49.999  99.988 

It  will  be  remarked,  that  this  meteorite  contains  an  unusual 
proportion  of  nickel,  and  that  the  occurrence  of  chlorine,  in  mat" 
let  of  celestial  origin,  is  here  noticed  for  the  first  time. 

I  bbg  leave  therefore,  to  invite  chemists  to  a  careful  review  of 
meteorites,  since  the  occiurence  of  chlorine  may  have  been  over- 
looked in  former  analyses. 

Its  occurrence  in  meteoric  matters,  is  a  fact  of  great  impor- 
tahce^  in  accounting  for  their  chemical  phenomena,  while  passing 
through  our  atmosphere. 

It  must  also  be  remembered,  that  chloride  of  iron  is  readily  vol- 
atilized at  a  high  temperature,  and  that  it  is  abundantly  exhaled 
from  the  craters  ofvokanoeSy  in  various  parts  of  our  {Janet. 

Nickel,  however,  has  not  to  my  knowledge  been  discovered 
amid  volcanic  sublimations,  but  it  may  be  worth  while  to  call  the 
attention  of  chemists  to  the  subject,  that  it  may  be  sought  for  in 
volcanic  craters. 

I  am  however  far  from  believing  that  we  shall  be  able  to  prove 
that  all  meteorites  originate  from  volcanic  sublimations,  for  there 
are  very  evident,  reasons  for  believing  that  our  planet,  statedly  in 
its  course,  passes  amid  nimierous  detached  masses  of  matter  or 
asteroids,  which  regularly  meet  the  earth  in  its  orbit  on  the  13th 
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of  November ;  at  least  such  are  the  views  of  Prof.  Olmsted,  of 
Arago  and  Gay  Lussac,  whose  opinions  appear  to  be  supported 
by  the  facts  which  they  have  collected. 

Allowing  that  meteoric  matters  are  projected  from  cometary 
masses,  which  statedly  cross  the  earth's  orbit,  coming  within  the 
limits  of  its  attraction,  and  are  subjected  to  the  oxidizing  influ* 
ence  of  the  atmosphere,  so  as  to  take  fire  and  fall  in  burning  mass- 
es upon  the  surface  of  the  earth;  we  can  more  readily  account  for 
the  phenomena  exhibited  in  their  splendid  coniscations,  whea 
we  know  that  the  metegrs  contain  ingredients  possessing  retnark- 
able  decomposing  powers,  if  brought  into  contact  with  water  or 
aqueous  vapor,  and  such  are  the  eflfects  of  the  chlorides  of  iroa 
and  nickel. 

In  several  instances  on  record,  we  find  thfe  meteor  first  discover- 
ing itself,  bursting  into  fire,  from  the  midst  of  a  dark  cloud,  and 
throwing  off  brilliant  coruscations  of  light,  and  ejecting  ignited 
masses  which  fall  to  the  earth ;  while  the  globe  of  fire,  firom 
which  they  were  thrown  off,  traverses  the  heavens,  and  gradually 
becomes  extinct.  May  not  thereforie  the  moisture  of  the  atmos- 
phere have  first  kindled  the  meteor  in  its  passage  through  the 
humid  clouds  ?  I  do  not  know  whether  they  are  generally  too 
distant  from  the  earth  to  come  in  contact  with  clouds,  but  from 
the  rapidity  of  these  apparent  meteors  they  cannot  be  very  dis- 
tant, at  the  moment  of  their  conflagration.  Should  chlorine 
prove  to  be  a  common  or  constant  ingredient,  I  suppose,  that  we 
should  have  a  ready  solution  of  the  phenomena  involved  in  the 
problem. 

With  respect  to  the  specimen,  which  forms  the  subject  of  the 
present  communication,  if  we  consider  its  chemical  composition, 
we  are  forced  to  regard  it  of  celestial  origin  ;  for  we  have  no  sim- 
ilar natural  alloy  in  this  world,  and  it  contains  elements,  which 
are  generally  found  in  meteoric  matters,  besides  the  hew  ingredi- 
ent which  I  have  discovered  as  one  of  its  components.  It  is  clear- 
ly impossible  that  this  mass  should  have  been  factitious ;  for  in  all 
manufactured  iron,  we  can  readily  detect  carbon,  which  does  not 
exist  in  our  specimen,  and  the  situation  in  which  it  was  found,  is 
presumptive  evidence  that  it  was  not  manufactured,  and  the  rocks 
around,  not  belonging  to  the  class  bearing  metallic  ores,  it  is  im- 
possible for  it  to  have  been  derived  from  them,  and  it  could  not 
have  been  derived  from  the  distant  rocks  by  diluvial  transporta- 
tion, for  no  such  ores  exist  in  any  of  our  mines. 
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Ilad  it  been  an  ore  of  iron,  reduced  by  a  blast  of  lightning,  we 
should  not  have  found  it  alloyed  with  nickel. 

We  are  therefore  led  to  conclude,  that  our  q)ecinien  is  of  celes- 
tial origin,  and  that  it  is  a  fragment  of  one  of  those  asteroids  of 
cometary  matter,  which  wandering  in  space,  occasionally  cross 
our  orbit,  and  being  attracted  by  the  earth,  so  that  they  rush 
through  our  atmosphere,  burstihg  into  fire  and  descending,  take 
up  their  abode  on  this  sublunary  sphere. 

Boston,  May  29tb,  1838. 


Art.  IX* — Table  of  Greek  Correlatives^  accompanied  with  expla- 
nations  ;  by  Josiah  W.  Gibbs,  A.  M.,  Professor  of  Sacred  Lite- 
rature in  Yale  College. 

Thb  name  Correlatives  is  given  to  certain  pronouns,  pronominal 
adjectives,  and  pronominal  particles,  which  have  a  reciprocal  relatiofi 
and  correspondence  to  each  other  both  in  their  forms  and  in  their  tig- 
nifications. 

The  nzme  pronoun,  (from  Lat.  pronomen, /or  a  noun  ;  comp.  Gr. 
^vmvv^lay)  which  has  come  down  from  the  ancient  Latin  and  Greek 
grammarians,  denotes  a.  word  used  instead  of  a  noun  or  name,  to 
prevent  its  too  frequent  repetition.  Although  this  appellation  does 
Dot  indicate  the  true  nature  of  this  part  of  speech,  and  seems  to  im- 
ply an  error  as  to  its  origin  ;  yet  it  is  sufficiently  accurate  for  prac- 
tical purposes,  inasmuch  as  the  pronoun  is  now  actually  used  where 
otherwise  we  should  employ  a  noun  or  name.  Whether  we  use  the 
term  pronoun  or  suhstitvte,  (soil,  for  a  noun,)  which  some  have  pro« 
posed,  is  a  point  of  minor  importance. 

But  the  name  demonstrative,  which  modem  writers  on  general 
grammar  have  adopted,  is  more  descriptive  of  the  true  nature  of  this 
part  of  speech,  which  consists  in  demonstrating  or  pointing  out,  as 
it  were,  with  the  finger,  the  object,  instead  of  naming  it,  as  is  done 
by  the  noun.  It  is  probably  more  ancient  than  the  noun,  as  is  shown 
by  its  appearance  in  most  languages,  and  therefore  not  strictly  used 
instead  of  the  noun.  It  differs  from  a  noun  in  merely  demonstrating, 
and  not  naming  or  describing  a  thing.  It  is,  therefore,  altogether 
impersonal  and  unreal,  being  permanently  attached  te  no  person* 
thing,  quantity,  quality,  but  completely  abstract  or  vacillating. 

The  class  of  words  with  which  we  are  now  concerned,  are  there- 
fore all  demonstratives,  in  the  general  sense,  inasmuch  as  they  do  not 
name  any  person,  thing,  quantity,  quality,  time,  or  place,  but  only 
demonstrate  or  point  to  it,  as  has  been  just  explained. 

ToL.  XXXIV.— No.  2.  43 
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Each  word  in  this  table,  it  iirill  readily  be  seen,  consists  of  two 
parts;  viz.  (he  correlative  element,  which  it  has  in  common  with 
other  words  in  the  same  column,  and  the  modifying  element,  which 
it.has  in  common  with  other  words  in  the  same  row  or  series.  The 
tabular  mode  of  exhibition  which  we  have  adopted,  suggests  a  natural 
mode  of  discussing  these  words ;  which  is,  first,  to  treat  of  the  cor- 
relalire  element  in  each  column,  and  then  to  treat  of  the  modifying 
element  in  each  series.  These  elements,  moreover,  are  to  be  consid- 
ered severally,  both  as  to  their  logical  import,  and  as  to  their  gram- 
matical form.  By  this  regular  but  thorough  proceps,  we  hope  to  con- 
dense much  into  a  little  space,  and  to  arrive  at  important  general 
principles. 

The  I.  column  is  incomplete,  but  very  important  and  interesting,  as 
exhibiting  venerable  reliques  of  an  ancient  and  nearly  obsolete  pro- 
noon.  It  contains  determincUiveSf  by  which  we  intend  weak  or  un- 
emphatic  demonstratives,  like  Eng.  Ae,  she,  it,  or  Lat.  is^  en,  td*  As 
the  correlative  import  and  form  is  often  obscured,  it  may  be  useful  t^ 
consider  each  member  of  this  column  separately. — L  The  existence 
of  a  very  rare  pronominal  root  2  or  f,  in  the  sense  of  Eng.  hd^  she,  t^ 
or  Lat.  iSf  ea,4d,  is  now  admitted  by  the  best  Grecists,  as  Butlmann, 
(Ausf.  Spracblehre,  B.  II.  p.  413.)  and  Passow,  (Uandw6rterb.  s.  v.) 
Its  existence  is  also  confirmed  by  the  analogy  of  the  Sanscrit  and 
other  Indo-European  dialects,  as  we  shall  hereafter  see;  But  it  is  ui^- 
certaiu,  whether  the  vowel  of  this  root  should  have  the  rough  breath- 
iog,  I,  which  accords  beat  with  the  pronoun  of  the  third  person,  o^,  (^ 
I,  or  the  smooth  breathing,  f,  which  accords  best  with  some  of  the  de- 
rivatives, as  ioos,  fo;,  etc.  and  with  its  form  in  cognate  languages.  The 
form  of  the  pure  pronoun  was  probably  ?j,  ?,  or  fe,  t,  like  ?/^,  il* — 2. 
The  form  ixBqog^  other,  (as  if  more  or  other  than  he,)  without  doubt 
belongs  here,  although  the  i  is  lost  in  e  (oiai;)  comp.  Sansc.  i-taraSt 
another,  Lat.  i'terum,  again. — 3.  ftrog,  like,  equals  (as  if  .90  great,) 
which  we  sometimes  find  as  a  correlative  to  c^,  see  Acts  11  :  17. — 1. 
^,  one,  (as  if  of  this  kind,  such,)  a  form  occurring  in  Homer  fur  the 
numeral  t^g.  The  numeral  for  one,  in  most  of  the  Indo-European 
languages,  is  of  pronominal  origin ;  as  Sansc.  tka^  one,  compounded 
of  the  demonstrative  ^  and  the  interrogative  ka;  Zend,  ahva,  one, 
connected  with  Sanscrit  pronominal  adverb  tva,  only ;  Goth,  ains. 
Germ,  ein,  Eng.  one,  Gr.  h.  Old  Lat.  oinos,  Lat.  unus,,M  derived 
from  Sansc.  ina,  this. — 5.  No  form  extant. — 6.  No  form  extant. — 1, 

*  Max.  Scbmidt,  (Comment,  de  Pronora.  Graeoo  et  Latino,  p.  15.)  endeavors  to 
distinguish  between  %  demonstratiye  and  relative,  and  t  the  third  personal  pronoun, 
bat  I  think  without  success. 


Digitized  by  VjOOQ  IC 


340        T<ible  of  Oreek  Correlatives,  vnth  Explanatiens. 

tpo^  primarily  i.  q.  Gr.  3t*  or  Lat.  quod^  and  correctly  derived  by  Paa- 
80 w  from  the  old  personal  pronoun  7f,  ?. — 8.  Here  i  is  lost  in  e  (»«af  ;) 
comp.  Sansc.  i-taSf  thence ;  Lat.  i-nde^  thence. — 9.  Here  i  is  lost  io  e 
(mmai;)  comp.  Sansc.  uhn^  here;  Zend,  i'dha^  here;  Lat.  i-bij  there. — 
10.  Here  i  is  lost  in  e  («-at ;)  comp.  ir&a, — H.  The  form  ^  either^ 
OT^  (as  if  in  this  way^  in  that  tray,)  probably  for  ^  with  subscript  Iota, 
an  obsolete  dative  from  the  pronominal  root  t.  The  form  ei  t/,  (as  if 
in  this  way^  under  the^e  circum stances f)  probably  with  form  of  the 
dative,  from  the  same  pronominal  root.  The  vowel  i  in  both  forms 
is  lost  in  e  (»-at.)  For  examples  of  the  derivation  of  the  conditional 
conjunction  from  pronouns;  comp.  Sansc.  yadi,  i(,  frotn  yaSj  who; 
t^,  if,  neuter  of  the  pronoun  i;  Goth,  ith^  if,  for  ita^  neuter  of  th« 
pronoun  is;  Germ,  trcnn,  if,  from  locr,  who. — '12.  The  forms  Iw, 
yet,  l9i  and  ^^,  and,  (comp.  Sansc.  t-^t,  also,)  we  place  here,  although 
with  some  hesitation. — 13.  No  form  extant. — 14.  No  form  extant. — 
15.  The  form  laAx^e  from  taog  needs  no  illustration.-^It  ought  here  to 
be  observed  that  ly^er,  Ir^,  and  probably  the  other  forms  in  the  8th, 
0th,  and  10th  series,  are  capable  of  the  relative  signification ;  comp. 
Germ,  der  and  Eng«  thatf  which  are  both  demonstratives  and  relatives, 
the  ground  of  which  is  worthy  of  further  investigation. 

Rem.  1.  The  lengthened  forms,  as  iprev^sp,  (Ion.  ip^svtBif,)  imn- 
'Ott,  (Ion.  ip^tt^taf)  irjav^tlCy  (Ion.  I^t^avror,)  are  more  emphatic  than 
the  others. 

Rem.  %  Some  of  the  forms  in  this  column  are  strengthened  or  ren* 
dered  emphatic  by  the  addition  of  9i ;  as  ir&Me,  ird^B.  Add  also 
irsev&ert,  iv^adl,  ip^av^l. 

The  IL  column  is  not  quite  complete.  It  is,  however,  regular,  beau- 
tiful, and  worthy  of  admiration.  It  consists  of  proper  demon  str  attires, 
an  important  and  interesting  class  of  words.  They  have  sometimes 
been  called  redditives^  as  answering  or  responding  to  the  interroga- 
tives.  But  this  name  is  inappropriate,  as  it  would  seem  to  imply  an 
origin  posterior  to  that  of  the  interrogatives.  The  correlative  ele- 
ment is  expressed  throughout  by  t,  a  sound  which  is  justly  believed 
to  have  a  natural  appropriateness  to  perform  this  office.  Hence  it  is 
found  with  remarkable  uniformity  in  different  families  of  the  Indo- 
European  stock  of  languages,  as  we  shall  hereaAer  see.  The  irregu- 
larity in  the  masculine  and  feminine  forms  of  the  pure  pronoun  is  only 
apparent,  for  the  form  of  the  oblique  cases,  tov,  rfig,  tov;  to,  tj,  vf, 
etc.  plainly  show  that  the  nominative  was  originally  r6,  nj,  t6, — ^It 
ought  here  to  be  observed  in  respect  to  the  pure  pronoun,  that  it  is 
sometimes  used  as  a  relative,  (comp.  the  remark  on  iv^er  and  tfr^ 
above ;)  and,  in  the  genitive  and  dative  singular,  also  as  an  interroga- 
tive and  indefinite ;  and  that  although  its  primary  sense  is  that  of  a 
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detDonstratlve»  jet  it  is  generally  weakened  into  that  of  a  mere  arti- 
cle,—The  forms  t6^6¥  and  t6&i>  are  also  nsed  as  rela tires. — ^5  al- 
though placed  in  this  column,  is  from  hi  ^,  ^1  used  as  a  demonstra- 
tive.    Com  p.  Rem.  6,  below. 

Rem.  3.  The  lengthened  forms,  as  tocrauro^,  -iotovtog,  ttiXinodtosj  t^ 
r»»ai;ra,  roaavrdxig,  are  more  emphatic  than  the  others. 

Rem.  4.  Many  of  the  forms  in  this  column  are  also  strengthened  or 
rendered  emphatic,  by  the  addition  of  Si ;  as  ^b,  ro&iadsy  Toi^o^e,  t^- 
X^K^frSey  njvtx&ds.     Add  also  totoadl,  tounnoal,  njlixovtoal. 

The  III.  column  is  complete.  It  consists  of  interragatives^  which 
are  a  very  peculiar  class  of  wordv.  An  interrogative  sentence  is  not 
a  full  or  complete  proposition  in  itself,  but  is  an  imperfect  proposition 
or  assertion,  which  is  offered  to  another  to  complete  or  fill  up.  The 
interrogative  element  in  Greek  has  three  forms  ;  viz.  initial  r,  which 
is  found  alone  in  the  first  and  seventh  series,  initial  «  and  9V,  which 
are  found  together  in  each  of  the  other  series,  and  probably  once  ex- 
isted also  in  the  first  and  seventh  series.  Of  these  forms  we  shall 
ireat  separately. — (1.)  The  oldest  of  them  is  «,  which  is  retained  in 
the  Ionic  dialect,  and  is  found  abundantly  in  the  other  Indo-European 
languages.  This  letter  is  justly  supposed  to  have  a  natural  appropri- 
ateness to  perform  the  function  ^f  an  interrogative.  Hence  we  are 
not  to  regard  this  column  as  formed  from  the  second  column,  but  as 
having  a  coetaneous  origin  with  it  It  differs  from  it  not  by  infiecUou 
^r  derivation ;  but,  if  I  may  so  speak,  by  correlation.  A  leading 
letter  of  one  organ  is  exchanged  for  a  leading  letter  of  another  organ, 
«ach  having  its  own  natural  significancy.— (2.)  A  second  form  is  ini- 
tial TT,  which  seems  to  have  usurped  the  place  of  »  in  all  the  Greek 
dialects  except  the  Ionic.  As  this  form  has  arisen,  not  by  the  com- 
mutation of  one  letter  for  another  of  the  same  organ,  but  by  the 
commutation  of  a  letter  of  one  organ  for  the  corresponding  letter  of 
another  organ,  it  seems  to  require  some  illustration  and  confirmation. 
The  foHowtng  are  examples  of  the  interchange  of  k  and  p  :  Sansc. 
apf  Lat.  aqua^  water ;  Sansc.  pangtsha,  Arab.  khamSy  JEoh  nifme, 
Lat.  quinque,  Welsh  pump,  Ir.  kuig,  &ve ;  Gr.  tnofiat,  Lat.  sequor  ; 
Gr.  ^aq,  LaX.  jecur  ;  Gr.  Utimy  Lat.  lifiquo  ;  Gr.  tnnog,  Lat.  equus; 
Gr.  niTtfit,  Lat.  coqvo ;  Gr.  nixoqa  for  r^ffcro^,  Lat.  qvatuor ;  Gr.  Uxog^ 
Lat.  lupus  ;  Gr.  injxdgy  Lat.  sepes ;  Qt.  axOXa,  Lat.  spoUa  /  Gr.  oryiy- 
-ndg,  Lat.  vespas ;  Oscan  pitpit,'lAU  quidquid;  Ir.  keann,  Welsh 
j)en,  the  head.  There  can  be  no  doubt  that  there  is  a  physiological 
ground  £br  this  change,  in  the  similar  state  of  the  organs  of  speech. — 
-(3.)  A  third  form  is  initial  t,  in  the  first  and  seventh  series,  which 
«eem  to  be  formed  from  the  first  column  by  correlation;  That  x  was 
«ven  here  the  original  form  seems  to  be  shown  by  the  analogous 
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Latin  form,  quis^  quis^  quid. — It  ou^bt  here  to  be  obserTed,  in  regard 
to  the  interrogatives  generally,  that  they  are  sometimes  employed  in 
the  indirect  inquiry.  Thus  1.  rlg^  Acts  21  :  33.  2.  ndts^g,  Horn* 
II.  V.  85.  John  7 :  17.  a  7r<Saog,  Acts  21  :  20.  4.  noios,  John  12 :  33. 
6.  THiUxoi,  Gal.  6:  11.  7.  tl,  Mat.  21 :  16.  8.  n6&ev,  Luke  13:  25. 
9.  nov,  Mat.  2 : 4.  12.  7t6re,  Mark  13 :  33.  14.  niag.  Mat.  6 :  2a  This 
use  of  the  interrogative  makes  a  sort  of  transition  or  approximaUon 
to  the  relative,  but  must  be  carefully  distinguished  from  it. 

The  IV.  column,  which  is  nearly  complete,  consists  of  indefiniUSt 
a  class  of  words  more  easy  to  apprehend  by  usage,  than  to  describe 
by  definition.  They  are  said  to  denote,  an  object,  in  a  general  man- 
ner, without  expressly  indicating  a  particular  individoal.  The  Greek 
indefinites  have  three  shades  of  meaning,  which  in  other  languages 
are  distinguished  from  each  other.  Thus  1.  t^  is  either  (1.)  an  uni- 
versal indefinite,  i.  q.  Lat  quisquam^  Eng.  any  one ;  1  Cor.  6 : 1. 
Rom.  5 :  7  init.  (2.)  a  particular  indefinite,  i.  q.  Lat  aHqviSf  Eng. 
Bome  one  ;  Acts  3 :  5.  Rom.  5 : 7.  fin.  or  (3.)  a  particular  indefinite,  so 
described,  although  definitely  known,  i.  q.  Lat.  quidam^  Eng.  a  cer- 
tain one  ;  Luke  8 :  27,  49.  12.  noxi  signifies  either  (1.)  at  any  Itme, 
Lat.  unqttam^  Eph.  5 :  29.  Heb.  1 :  5,  13.  (2.)  at  some  time^  Lat 
mliquandOi  Luke  22 :  32.  or  (3.)  at  a  certain  timet  Lat  ^ondam^ 
El)b.  2 :  13. — The  form  of  the  Greek  indefinites  agrees  with  that  of 
the  interrogatives  in  every  respect,  except  that  the  interrogativea 
bave  the  accent  nearer  to  the  beginning  of  the  word,  and  the  indefi- 
nites nearer  to  the  end. 

The  V.  and  YI.  columns  consist  of  negativee^  which  are  formed 
directly  from  the  indefinites  in  their  first  and  leading  import.  The 
V.  column  is  formed  by  od,  (Sansc.  t?f,  vahis,)  to  express  objective  or 
absolute  negation,  and  the  VI.  column  is  formed  by  /iij,  (Sansc.  ma,)  to 
express  subjective  or  conditional  negation.  I  am  not  aware  that  this 
distinction  exists  in  any  other  language. 

Rem.  6.  There  are  other  forms  compounded  of  fi^  interrogative, 
which  must  not  be  confounded  with  these  made  up  of  /«j  negative ; 
as  f^T^nsy  John  4 :  33.  iu^^rDra,  John  7 :  26. 

The  VII.  column  consists  of  relatives^  a  class  of  words  which  per- 
^form  a  very  important  office  in  connecting  discourse.  As  they  serve 
to  subjoin  one  sentence  to  another  which  is  previous,  they  have  by 
some  writers  been  properly  called  subjunctives.  The  relative  ele- 
ment in  Greek  consists  of  an  aspiration  or  rough  breathing,  which  I 
regard  as  a  softening  of  the  hard  palatal  in  the  interrogative  class. 
In  some  other  languages,  as  the  Latin  and  the  Teutonic,  the  inter- 
rogative and  relative  agree  substantially  in  form,  the  principal  difier- 
ence  being  in  the  accent  or  intonation.    That  the  interrogative  is 
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prior  to  the  relative  in  the  order  of  nature,  is  shown  by  the  use  of 
the  interrogative  in  the  indirect  inqniry  and  as  the  indefinite,  which 
make,  as  it  were,  the  transition  to  the  relative.  It  is  also  shown  by 
the  origin  of  the  componnd  relative. — ^The  relative  pronoun  has  been 
explained  by  some  as  equivalent  to  a  personal  pronoun  preceded  by 
m  copulative  conjunction,  and  the  Lat.  qui  (quis)  has  even  been  deri- 
ved from  not  and  6,  or  que  and  is.  But  the  philosophical  explanation 
is  inadequate,  as  the  sentence  introduced  by  the  personal  pronoon  and 
copulative  conjunction,  is  co-ordinate,  while  that  introduced  by  the 
relative  pronoun  is  subordinate,  and  the  derivation  has  been  better 
explained  above. 

Rem.  6.  The  simple  relatives  are  sometimes  employed  as  demon- 
stratives.    Thus  Sg,  2  Cor.  2:16. 

The  Yin,  column,  which  is  complete,  contains  what  are  called 
compound  relatives.  They  are  formed,  I  apprehend,  by  prefixing  6 
or  ^  to  interroga lives  or  indefinites  of  the  later  formations  ;  as  Sartg- 
or  ons  from  t/;,  dn6Te^g  from  ndta^g  ;  sometimes  to  those  of  the  ear- 
liest formation ;  as  hxoig  from  »&?•  In  use  they  appear  not  to  difier 
from  the  simple  relatives ;  except  ^t»p,  which  often  has  the  force  of 
an  universal. 

Rem.  7.  The  7t,  and  t^  of  this  cohimn,  are  sometimes  doubled  for 
the  sake  of  increasing  the  quantity  of  the  preceding  syllable. 

The  IX.  column  contains  universals^  which  are  formed  from  the 
simple  and  compound  relatives  by  certain  syllabic  adjeetions;  as 
(1.)  dp  or  i&yj  perhaps^  hy  chance ;  (2.)  yrf,  indeed^  at  least;  (3.)  ^^, 
rnrWi  then  ;  (4.)  d^ore,  now  at  any  time  ;  (6.)  dipwrovr,  now  at  any 
time  indeed ;  (6.)  ni  or  xiff  i.  q.  dv ;  (7.)  o^y,  then ;  (8.)  ^r  ^,  then 
indeed;  {9.)  niq,  ever:  {10.) nati,  ever^  at  any  time;  (11.)  T*aovy, 
any  one  then. 

Thus  ^g  is  strengthened  or  rendered  an  universal,  by  ^r  or  My,  ^- 
TtOTS,   xiy  nig—^Sartg  by  ^^  or  i^r,  yi,  ^,  ^Trore,  (h^otcvp,  ovy,  nig, 

nori 6n6T€gog  by  cStv,  difpuns  ;  (comp.  Lat  uter^  strengthened  by  rt>, 

iibet,  cunque,  or  by  repealing  uter.)S9og  is  strengthened  by  5^^,  ^ij, 
diJTTOw,  nig. — &n6aog  by  ^ijyroTfi,  o^,  tiaoivp. — cXog  by  ^tj^oTe,  o2y.— . 
&ndiog  by  ^,  dij^iow,  drjiwtcnvt  ohv^  ohv  ^ — (^tjiKlxog  by  o^y.— 8t*  by 
oJy. — ond&ey  by  o^v. — Snov  by  o^y- — i^V  by  dly,—*6n6T8  by  ohy. — Smtg 
by  ovp. — dnooAxig  by  cUp.  ^    .   . 

The  Ist  series  or  row  contains  pure  pronounSj  as  distingirished 
from  the  other  series,  in  which  the  pronominal  idea  is  mixed  with 
something  foreign.  They  are  formed  from  the  pronominal  root  by 
the  simple  addition  of  the  sign  of  case.  For  the  sake  of  complete* 
ness,  we  distinguish  in  the  table  the  three  genders  of  the  nominative. 


Digitized  by  VjOOQIC 


344       Tetble  of  Greek  CorrektUveSy  vnth  ExplancUwns. 

The  2d  series  contains  adjectives  of  preference^  which  combine 
the  pronominal  idea  with  that  of  number.  They  are  a  sort  of  com- 
parative degree  made  from  the  pure  pronoun,  by  adding  i^qo^f  (comp. 
Sansc.  taras^  2^nd.  tara^  Pers.  /er,  Lat.  tervs^  Slav.  toryU  Liihuan. 
trds,)  Such  formations  are  found  in  other  Indo-European  langua- 
ges ;  as  Sansc.  kataras^  Lat.  uter^  neuter,  alter ,  ceterus  ;  Slav,  ho* 
toryi;  Lithuan.  katras,  Goth,  hwathdr^  Old  Germ,  hueiar^  Eng. 
XDhether,  Comp.  also  other  similar  forms  in  Greek ;  as  &fup6tsQog, 
both ;  ixdxs^g,  each  of  two,  either. 

Rem.  8.  It  ought  here  to  be  observed,  that  just  as  the  first  series 
gives  rise  to  the  other  series  by  immediate  derivation,  so  this  series 
in  like  manner  has  a  variety  of  derivatives,  which  are  analogous  to 
those  of  the  first  series,  and  form  a  kind  of  triple  compounds.  Thus 
are  derived  I.  from  ^rigos,  hte^og,  of  another  kind;  hxi^ut&ev^from 
the  other  side  ;  ktifgfa&Bf  on  the  other  side  ;  kri^ae,  to  the  other  side  ; 
It^  and  MQr^^,  in  another  way;  hiijiust  otherwise,  (whence  trs- 
goUag,  in  another  manner ;)  kre^Kig,  at  another  time  ;  III.  from  nd- 
vei^og,  ndTBQov,  whether  ?  TioUgbt&i,  on  which  of  the  two  sides  f  noii- 
ifaoe,  to  which  of  the  two  sides  f  noxiQutg,  in  which  of  two  manners  f 
V.  from  o^iTBqog,  oUSerigoit&ev,  from  neither  side  ;  o^er^paMTc,  to  nei- 
ther side  ;  o^sriQODg,  in  neither  manner  ;  VI.  from  ftrfiitegog,  fitfiexi- 
ffn&BVy  from  neither  side  ;  fitidexiQmre,  on  neither  side  ;  ftifiixegojg,  fn 
neither  manner ;  VIIL  from  dndxBQog,  dnoxigu&ev  or  67toxiq(i*&e,  from 
which  side ;  dnoxiQot&i,  on  which  side ;  ^7uni(ibHre,  to  which  side  ;  6no- 
•tilfutg,  in  which  of  two  ways;  IX.  from  dnoxef^aovr,  dTWxeQfo&Bvovr^ 
from  whichever  side.  The  number  of  forms  is  in  this  way  greatly 
augmented. 

The  3d  series  contains  adjectives  of  quantity.  They  appear  to  be 
formed  by  a  reduplication  of  the  pure  pronoun ;  thus  ^og  from  Sg. 
Comp.  Lat.  quisquis,  where  the  repetition  denotes  universality  ;  and 
some  cases  in  Hebrew,  where  the  repetition  denotes  distribution,. — 
loog  in  the  I.  column  has  nearly  lost  its  original  import,  and  denotes 
equal,  like, — ^The  other  columns  have  the  following  shades  of  mean- 
ing; (1.)  concrete  quantity,  or  magnitude  ;  (2.)  discrete  quantity,  or 
number ;  (3.)  time ;  (4.)  intensity ;  (5.)  more  metaphorical  significa- 
tions. 

Rem.  9.  From  n6<rog  of  the  III.  column  are  derived  n6<nog,  of  what 
number?  TwaxaXpg,  of  what  day?  from  fm6aog  of  the  VIII.  column, 
^6axog,  of  what  number  ;  dTtoaxatog,  of  what  day  ;  from  dnoooQdvr  of 
the  IX.  column,  67toaxoaovp^  of  whatsoever  number  ;  thus  helping,  as 
it  were,  to  form  new  series  of  triple  compounds. 

Rem.  10.  The  a  of  this  series  is  sometimes  repeated  for  the  sake 
of  increasing  the  quantity  of  the  preceding  syllable. 
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The  4th  series  contains  adjectives  of  quality.  They  are  formed 
from  the  Ionic  geniti?e  of  the  pare  pronoun ;  thus  rdCos  from  to»o, 
clog  from  oh.  Comp.  ifi6g  from  ifioB^  SrifAdatog  from  Si^fwv,  anciently 
dijfUKHo;  Lat  meu8  from  mei;  cujvs,  cujCf  cvjum^  from  cujus,  genu 
tire  of  qui. — tog  in  the  L  column  has  nearly  lost  its  original  import, 
and  signifies  o?ie. — I  insert  oddalg  in  V.  column  and  (niiSelg  in  VI.  col- 
umn,  on  account  of  their  relation  to  fog  in  the  I.  column,  but  I  do  itr 
with  hesitation. — The  other  columns  have  two  shades  of  meaning, 
(I.)  simple  quality ;    (52.)  quality  with  distinction. 

Rem.  11.  From  toiog  of  the  I.  column  is  derived  roUagy  in  such  a 
manner ;  from  tonyvrog  of  the  L  column,  TotoirMg,  in  such  a  manner ; 
from  wiiog  of  the  III*  column^  sro^t  in  what  kind  of  way  I  a  sort  of 
triple  compounds. 

Rem.  12.  This  series  might  be  extended  by  adding  (UXotog,  of  an^ 
other  kind. 

The  5th  series,  which  is  incomplete,  contains  adjectives  of  country. 
They  are  formed  from  the  pure  pronoun,  perhaps  in  the  genitive,  by 
postfixing  the  preposition  in6,  and  inserting  S  to  prevent  the  hiatus ; 
thus  nodandg  Cot  nov(d)ano{g) ;  dTtoSandg  for  6jrov(J)imo(5) ;  comp.  M<h- 
dandgy  from  another  country ;  ^edandg^  from  our  country ;  navtoda.- 
n6gy  from  every  country ;  TriUdmt6g,  from  a  far  country  y  T^fudandgy 
from  your  country ;  alao  ^jir^^t)d<wr6g,  from  a  hostile  conntry. 

The  6lh  series  contains  adjectives  of  size  or  age.  They  are  formed 
from  the  pure  pronoun  by  means  of  Uxy  (^sGoth.  leiksy  Eng.  like.) 

The  7th  series  is  a  regular  formation,  which  is  deeerving  of  atten- 
tion. The  technical  distinctions  of  grammarians  have  separated  the 
different  members  of  this  series  in  such  a  way,  that  their  analogy  has 
not  always  been  perceived.  I  have  called  them  conjunctions;  but 
they  are  in  fact  a  sort  of  article  prefixed  to.sentences,  as  the  common 
article  is  prefixed  to  nouns.  They  are  the  neuters  singular  or  plural 
of  the  corresponding  pure  pronoun  in  the  first  series.  The  follow- 
ing are  examples  of  their  use ;  I.  ?>'«,  an,  crvfjupiQet  i^ftiv,  tva  iyta  daiil&bty 
it  is  expedient  for  youy  that  I  go  away,  John  16: 7.  (2.)  i6s  as,  eiarjA-. 
^«  dl  dtahrfhufihg  ir  crdroig,  td,  rig  Up  strf  fult^tip  a^wv,  now  there  arose 
a  contention  among  them^  (to  wity)  thisy  which  of  them  should  be 
greatesty  Luke  9  :  46.  VlII.  &*;  as,  a^rrj  Si  htrxip  ^  M^laig,  6t*  t6  <pibg 
iJ^Xv&ep  elg  xbv  xdofwyy  and  this  is  the  condemnationy  that  light  has 
come  into  the  worldy  John  3 :  19. 

The  8th  series  contains  adverbs  of  the  place  whence.  They  termi- 
nate in  d^evy  (ssSansc.  tasy  Lat.  tuSy  Slav,  du;)  comp.  ^fUa^ey,  &vi»>- 
S^evy  x^TOi&ev,  o^v6d-ep. 

Rem.  13.  The  form  l^yd^sr  is  used  also  of  time  and  causality  or  con- 
dition. 
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The  9th  series  contains  adverbs  df  the  place  V)here.  It  has  two 
formations ;  one  that  of  the  genitive  case,  as  n»C;  the  other  that  in 
^ty  (a.Sansc.  d'i,)  as  n6&i;  comp.  ^Uo&iy  aiQav6&k. 

Rem.  14.  The  form  ^t^&a  is  used  also  of  time. 

The  10th  series  contains  adverbs  of  the  place  whither.  It  has  two 
formations;  one  an  ancient  dative,  as  noi;  the  other  in  9$  or  e9,  as 
ivMde,  ndae  ;  comp.  dAloae,  odQaydyde. 

The  11th  series  contains  adverbs  of  the  place  by  or  through  which. 
They  are  all  datives  feminine  singular  from  the  pure  pronoun,  used  as 
the  instrumental,  6dCi  heirig  understood.  Thej  should  be  written  with 
subscript  Iota,  wherever  the  primitive  is  in  use.  This  same  case  may 
denote  the  place  where  or  whither.  CTomp.  Lat.  ea,  sell,  via ;  ftidy 
^  scil.  via. 

The  12th  series  contains  adverbs  of  the  time  when.  All  of  them 
(excepting  column  I.)  are  accusatives  neuter  singular,  with  the  sylla- 
bic adjection  re.  Comp.  Ti&qp^B,  (compounded  of  t6  and  tpga ;)  IkpQa, 
(for  Sipga,  compounded  of  o  and  <fQa »)  Lat.  tum^  (s»>Gr.  T6y;)  tunc^ 
(analogous  to  hunc ;)  quum^  (as  if  accus.  from  quis ;)  dum  ;  nuncj 
(analogous  to  tunc;)  nvm^  (in  etiamnum;)  Gothrf^n,  (whence £og. 
then^)  accus.  sing.  masc.  for  thana. 

Rem.  15.  idre  and  ore,  with  /u^y  and  Si,  are  accented  thus,  toii  and 
dri,  and  have  the  same  signification  as  Ttoxi  indefinite* 

Rem.  16.  T<5»a,  ndxa,  noxd^  oUnoxa,  8xa,  are  Doric  forms. 

Rem.  17.  The  t  or  «  is  sometimes  doubled;  as,  ^ttc,  ouxa. 

Rem.  18.  This  series  easily  slides  into  the  sense  of  condition,  cir- 
cumstances, or  cause. 

The  13ih  series  contains  adverbs  of  the  time  or  hour  of  the  day. 
They  are  probably  derived  from  lengthened  forms,  as  x^wff,  »r^^o^,  etc. 
by  adriing  the  termination  txa^  comp.  aMna^  n(j6xa.  They  appear  to 
denote,  (1.)  the  time  when  generally;  (3.)  the  time  or  hour  of  the 
day  specifically. 

Rem.  19.  Prom  r^yoj  are  also  derived  xiyye^,  and  iiiv6^t^  there;  ty- 
pd&ey^  TTjvtb&ey^  and  xi/yS^e,  thence. 

The  14th  series  contains  adverbs  of  manner  or  likeness.  They 
are  ancient  ablatives,  used  as  raodals,  all  ending  in  fitg,  (Sansc.  dl, 
Zend,  f.  Old  Lat.  d;)  comp.  naKbg^  naxibg,  etc. 

Rem.  20.  Columns  II.  IV.  V.  YI.  VIIL  IX.  easily  slide  into  the 
sense  of  time. 

Rem.  21.  Columns  VII.  VIII.  IX.  easily  slide  into  the  sense  hotp 
thatf  so  that,  that,  because  that,  in  order  that,  etc.  . 

Rem.  22.  The  indefinite  Torm  natg  is  enclitic  and  to  be  written  with- 
out an  accent.    See  Passow.     Buttmann,  however,  adds  an  accent 
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Bern.  23.  fwg  and  mt  appear  to  me  to  hare  the  same  meaning,  and 
to  have  been  originally  the  same  word,  the  latter^  being  derived  from 
the  former  by  apocope.  I  see  no  reason  either  for  making  the  termi- 
nation 6ts  an  old  accusative  form,  as  Passow  supposes,  or  Tna  an  old 
Doric  genitive,  as  the  same  lexicographer  has  done. 

The  15th  series  contains  adverbs  of  number.  They  are  formed 
immediately  from  the  3d  series  or  adjectives  of  quantity,  by  adding 
the  termination  x*f,  (^iSansc.  s^as,  Lithuan.  gis ;)  comp.  rer^xiff, 
Ttevidnig,  noiMxtg,  etc. — ladxtg  has  various  meanings;  (1.)  as  often; 
(2.)  as  many ;   (3.)  equally ;   (4.)  in  as  many  ways. 

Rem.  24.  The  medial  cr  of  this  series  is  sometimes  doubled  for  the 
sake  of  the  measure;  as  toaadxtg^  roacrdxf,  d^adxt.^  Comp.  Rem.  10. 
aupra. 

Rem.  25.  The  final  s  is  sometimes  dropped  before  a  consonant  for 
the  sake  of  the  measure ;  as,  toaa&xi,  Ttoadxi,  6a&xi. 

The  appearance  of  these  correlatives  in  the  cognate  Indo-European 
languages  will  be  reserved  for  a  future  number. 


Abt-  'K.^^First  Annual  Report  on  the  Geological  Survey  of  the 
State  of  Ohio ;  by  W.  W.  Mather,  principal  Geologist,  and 
the  several  Assistants,    pp.  134.    Columbus^  Ohio. 

(Commnnicated .) 

This  document  reflects  credit  not  only  on  the  board,  by  which 
it  was  prepared,  but  the  state  by  whose  munificence  they  were 
enabled  to  prosecute  their  researches.  It  embodies  a  mass  of  val- 
uable and  well  digested  facts,  collected  during  the  geological  in- 
restigations  of  the  past  season.  These  facts  are  of  a  practical 
character,  and  directly  applicable  to  the  arts.  Technical  terms, 
and  theoretical  speculations,  as  a  general  thing,  seem  to  have 
been  sedulously  avoided.  We  propose  to  lay  before  our'readers 
an  abstract  of  this  valuable  document,  as  well  as  to  notice  some 
statements,  which  conflict  with  our  own  observations. 

The  corps  was  organized  last  June.  Prof.  W.  W.  Mather  of 
New  York,  was  appointed  chief  or  superintending  Geologist. 
Subc»rdinate  to  him  were  four  assistants  proper,  one  acting  assis- 
tant, and  one  topographical  engineer.  For  the  better  attainment 
of  the  objects  of  the  survey,  several  distinct  departments  were 
created.  To  Dr.  S.  P.  Hildreth,  of  Marietta,  was  assigned  the 
department  of  palseontology.     Ta  Dr.  J.  P.  Eirtland  of  the  Cin- 
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cinnati  Medical  College,  that  of  botany  and  zoology.  Dr.  John 
Locke  of  Cincinnati,  was  in  Europe  at  the  time  of  bis  appoint- 
ment, and  did  not  return  in  season  to  enter  upon  the  duties  of  the 
survey. 

Prof.  C.  Briggs,  Jr.,  of  New  York  was  appointed  fourth  assis- 
tant. J.  W.  Foster,  Esq.,  of  Zanesville  was  appointed  acting  as- 
sistant, and  associated  with  Mr.  Briggs  in  the  survey  of  the  dis- 
trict between  the  Scioto  and  Hockhocking  rivers.  To  Col.  Charles 
Whittlesey  of  Cleveland,  was  assigned  the  topographical  depart- 
ment of  the  survey. 

Such  is  the  present  organization  of  the  board ;  and  from  the 
reputation  of  tlie  several  gentlemen  employed,  we  doubt  not  that 
their  labors  will  be  instrumental  in  stimulating  the  industry,  and 
developing  the  resources  of  a  great  and  growing  state.  With 
these  prefatory  remarks,  we  proceed  to  notice  the  several  reports, 
embraced  in  this  document. 

The  report  of  Prof  Mather,  comprises  a  description  of  the  prin- 
cipal formations  in  the  State — ^the  value,  range  and  extent  of  the 
cosJ  and  iron  deposits — ^the  best  method  ^  of  fluxing  ores, — the 
chemical  composition,  and  mechanical  texture  of  soils — the  appli- 
cation of  marls  as  a  manure,  and  a  variety  of  interesting  details, 
which  our  limits  will  not  permit  us  to  particularize.  Coal  is  one 
of  the  most  valuable  and  widely  diffused  minerals  in  the  eastern 
section  in  the  State.    In  reference  to  this,  be  says : — 

*'  From  the  reconnaissance  of  the  past  season,  it  is  estimated  that  about 
12,000  square  miles  of  the  state,  are  undoubtedly  underlain  by  coal,  and 
5,000,  by  workable  beds  of  this  valuable  mineral.  In  many  places,,  se?- 
eral  successive  beds  of  the  coal  are  superposed  one  over  the  other,  with 
sandstone,  iron  ore,  shale  and  limestone  intervening.  The  coal  beds  are 
favorably  situated  for  working,  as  they  are  found  in  the  hills  and  ravines, 
where  they  can  be  drained  with  litde  expense^  and  without  deep  shafts 
and  expensive  machinery,  like  those  of  Europe,  or  some  parts  of  our  own 
country.  It  is  impossible,  with  the  data  as  yet  ascertained,  to  estimate 
the  amount  of  workable  beds;  but  probably  a  mean  thickness  of  six  feet 
of  coal  capable  of  exploration  over  5,000  square  miles,  is  a  moderate  esti- 
mate of  our  resources  in  this  combustible.  Our  citizens  are  not  yet  aware 
of  the  prospective  value  of  coal  lands;  and  it  is,  perhaps,  only  by  set- 
dng  their  practical  utility  before  them,  that  they  wiU  appreciate  the  im- 
portance of  this  mineral  on  their  estates.'' 

*' JBvery  square  mile,  containing  two  yards  in  thicknete  of  workable, 
coal,  will  yield  about  6,000,000  tons,  which  is  an  abundant  annual  supply 
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of  ftiel  for  a]]  the  people  of  this  state,  both  for  domestic  and  manofactaring 
purposes ;  and,  if  we  allow  double  thb  amount  for  prospectire  consump- 
tion, in  consequence  of  increased  popidation  and  manufactures,  we  have 
coal  within  a~  moderate  depth,  sufficient  for  consumption  during  2,50Q 
years.  If  we  consider  the  value  of  coal  as  a  means  of  motivt  power  in 
propelling  machioery,  each  acre,  of  the  5,000  square  miles  of  coal,  con- 
tains stored  and  ready  for  use,  a  power  equal  to  that  of  one  hundred  and 
ninety  two  men  for  one  hundred  years,  working  ten  hours  per  day.  Al- 
lowing a  profit  of  only  twenty  five  cents  on  each  cubic  yard  of  coal,  an 
acre  would  yield  a  profit  of  more  than  $2,000  where  a  depth  of  six  feet  is 
worked. 

"  These  facts  will,  it  is  hoped,  lead  our  citizens  to  appreciate  the  ?ast 
mineral  resources  in  this  valuable  combustible,  with  which  our  territory 
through  Infinite  Wisdom,  is  so  bounteously  supplied."   pp.  5,  6,  7. 

The  estimate  is  very  far  too  bw,  not  only  as  to  the  area,  trav- 
ersed by  the  coal,  but  its  mean  thickness.  As  many  as  six  dis- 
tinct beds  or  seams  of  workable  coal  crop  out  successively,  as  you 
travel  from  east  to  west.  These  beds  vary  in  thickness  from 
2i  to  8  feet.  Thus,  we  think  that  20  feet  of  workable  coal,  over 
an  area  of  8,000  square  miles,  would  be  a  nearer  approximation  to 
the  truth. 

But  perhaps  the  most  interesting  fact  in  this  report,  in  a  geolo- 
gical point  of  view,  is  the  degradation  of  the  land,  bordering  on 
Lake  Erie,  In  many  places,  the  encroachment  of  the  lake  has 
been  so  rapid,  within  a  few  years,  as  to  become  a  formidable  evil. 
Prom  the  difliculty  of  opposing  a  barrier  to  these  encroachments, 
many  towns  are  threatened  with  demolition. 

"  The  shore  at  Cleveland  is  washing  away  rapidly  in  fi-ont  of  the  town. 
The  cliffs^  undermined  by  the  surf  and  land  springs,  crack  off  at  the  top 
and  slide  partly  down,  so  as  to  come  within  the  action  of  the  surf,  while 
other  slides  from  above«  continue  to  push  it  farther  and  farther  into  the 
lake,  untH  all  is  carried  away  by  the  wa?es  and  shore  currents.  Slides 
occur  e?ery  year.  Seferal  rods,  in  width,  have  slidden  down  and  been 
washed  away  within  a  few  years. 

^  Attempts  have  been  made  to  arrest  this  degradation,  which  threatens 
to  remove  the  site  of  the  city  in  the  course  of  a  century  or  two,  unless  it 
be  checked.  If  piers  be  erected  at  intervals,  extending  out  for  one  hun- 
dred to  one  hundred  and  fifty  yards  from  the  shore,  and  well  filled  in,  allu- 
vial dq)Qsiis  from  the  sand  swept  coastwise  by  the  surf  and  shore  currents, 
will  necessarily  be  deposited  in  the  eddies  formed  by  these  obstructions. 
An  example  of  the  application  of  this  principle  may  be  seen  on  the  west 
side  of  the  pier  which  protects  the  harbor,  where  several  acres  of  alluvial 
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hmd  have  been  fenned  within  four  years.  As  the  coast  west  ofCleyeland  m 
rock-bound,  ?ery  HtUe  detrital  matter  is  swept  eastward,  while  the  coast 
to  the  east  of  Cleveland,  to  Fairport,  composed  of  earthy  materials,  is 
mostly  in  a  state  of  rapid  degradation.  The  northeast  winds  sweep  this 
detrital  matter  along  to  the  westward,  and  deposit  it  behind  the  obstacles 
which  create  eddy  currents.  The  long  pier  at  Cleveland  has  caused 
such  currents,  and  the  deposit  of  the  alluvial  sands  just  mentioned. 

*'  One  evidence  that  the  lake  has  been  making  encroachments  on  this 
part  of  the  coast  for  a  long  time,  is  an  isolated  hillock,  a  part  of  the  ori- 
ginal shore,^  which  was  also  the  boundary  of  a  bluff  on  the  Cuyahoga  river. 
This  bluff  turned  the  river  westward,  so  that  its  moiith  was  a  mile  or 
more  west  of  Cleveland,  and  remaining  without  degradation  on  the  river 
side,  (as  is  evident  by  its  moderate  slope,)  was  washed  away  on  the  lake 
shore,  until  it  was  cut  through  at  the  bend,  and  gave  the  river  a  shorter 
course  to  the  lake  through  a  new  mouth.  The  old  mouth  is  closed  by  a 
sand  beach,  and  the  alluvial  ground  mentioned  as  having  been  formed 
west  of  Cleveland,  is  partly  in  front  of  the  hillock,  which  presents  a  nearly 
vertical  escarpment  towards  tlie  lake. 

^*  The  evidence  of  the  degradation  of  land  by  the  surf  on  the  shore, 
may  be  seen  at  any  time  by  standing  on  the  cliff  at  Cleveland  (and  at 
many  other  p6ints  on  the  coast)  and  looking  off  upon  the  lake.  At  the 
the  distance  of  one-half  to  one  mile  from  the  shore,  a  distinct  line  may  be 
seen  to  mark  the  division  between  the  muddy  water,  produced  by  the 
washing  awaf  of  clay  and  the  grinding  up  of  pebbles  on  the  coast,  and 
the  clear  blue  water  of  the  lake.  All  the  water  between  that  line  and  the 
shore  is  tinged  with  finely  divided  matter  in  a  state  of  suspension.  This 
matter  setdes  in  still  water,  and  probably  forms  clay  on  the  bottom  of  tlie 
lake,  imbedding  shells  and  other  organic  remains."    pp.  16, 17. 

We  should  be  pleased  to  multiply  extracts  from  this  report,  but 
our  limits  forbid.  In  it,  we  find  the  same  accuraicy  6f  observa- 
tion and  the  same  scrupulous  regard  to  facts,  unbiassed  by  theory, 
which  characterize  the  productions  of  that  gentleman. 

The  next  report  is  that  of  Dr.  Hildreth.  This  gentleman,  we 
^regret  to  say,  has  resigned  his  situation  in  the  survey,  in  conse- 
quence of  ill  health.  He  has  long  been  an  assiduous  and  suc- 
cessful cultivator  of  the  natural  sciences,  and  his  several  contribu- 
tions to  this  Journal,  have  introduced  us  to  a  rich  geological  field, 
which  has  been  hitherto,  but  partially  explored.  While  we  ac- 
cord to  him  ias  a  general  thing,  the  character  of  a  judicious  and 
accurate  observer,  from  some  of  his  conclusions,  we  must  be  al- 
lowed to  dissent.  Thus,  page  26,  referring  to  the  rocks  which 
overlie  the  coal,  he  says : — "  They  are  the  new  red  sandstone. 
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lias,  oolite,  &c.  The  two  latter  are  rocks  which  have  been  very 
partially,  or  more  probably  not  deposited  at  all,  over  the  coal  mea»- 
ures  of  Ohk).''  Thus  asserting,  by  impticcUion  at  least,  that  the 
new  red  sandstone  exists  in  Ohio.  In  the  29th  Vol.  of  this  Jour- 
nal, if  we  recollect  right,  the  writer  suggests  that  we  may  have 
an  equivalent  of  the  sandstone  of  the  Connecticut  valley,  in  the 
valley  of  the  Ohio.  This,  he  founds  on  the  coincidenoe  of  the 
two  rocks  in  lithological  character.  We  have  seen  no  forma- 
tion in  Ohio,  which  we  have  thought  equivalent  to  the  new  red 
sandstone,  and  we  have  had  an  opportunity  of  studying  both  for- 
mations attentively.  While  the  sandstone  of  the  Connecticut  val- 
ley agrees  in  many  important  particulars,*  with  that  containing  the 
zechstein  of  Germany,  and  the  new  red  sandstone  of  England,  it 
differs,  so  far  as  our  observations  extend,  from  any  formation  in 
Ohio,  in  its  lithological  characters,  in  its  associated  minerals  and  in 
its  organic  remains.  The  prevailing  colorf  of  the  former  is  a  deep 
red,  sometimes  variegated — that  of  the  latter,  white — but  occasion- 
ally tinged.  The  same  difference  is  observable  in  the  respective 
shales  of  the  two  formations.  Copper  is  a  common  mineral  in  the 
new  red  sandstone  of  the  Connecticut  valley.  In  Ohio,  we  have 
detected  it  but  in  a  single  instance,  and  that  in  a  small  quantity. 
In  the  former,  bituminous  marlite  is  common — in  the  latter,  we 
find  nothing  which  approaches  it.  In  the  former,  satin  spar  often 
forms  a  thin  lamina  with  the  shale ; — ^in  the  latter,  never.  The 
same  diversity  exists  with  regard  to  the  organic  remains.  The 
rocks,  which  crop  out  on  the  eastern  part  of  Ohio,  we  regard  as 
the  most  modern,  with  the  exception  of  the  recent  and  tertiary 
formations.  Here  the  dip  is  E.  S.  E.,  nor  is  there  an  anticlinal  axis 
between  this  and  the  western  border  of  the  State.  Yet  in  these 
rocks  occur  the  Producta  and  the  Spirifer — fossils  characteristic 
of  an  older  formation  than  the  new  red  sandstone.  The  new:  red 
sandstone  is  characterized  by  a  scarcity  of  organic  remains.  In 
Ohio,  they  are  profusely  scattered  throughout  all  the  rocks.  In 
Ohio,  ho  mammifers,  and  indeed,  no  vertebrata  have  been  found.  J 

*  Hitchcock's  Geol.  Mass.  p.  212. 

t  Color  is  a  character,  of  litll«  value  among  rotks,  especially  in  the  saad* 
•tones. — Eds. 

t  Ichthyolites  are  said  to  have  been  foaad  in  the  buhr  of  Ohio,  but  this  needs 
confirmation.  They  are  the  only  vertebrata  as  yet  found  below  the  new  red  sand- 
stone. There  can  be  no  doubt,  from  the  imbedded  fossils,  that  the  bnbr  of  Ohio, 
is  a  member  of  the  coal  series. 
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In  the  sandstone  of  the  Connecticut  valley,  ichthyolites  {PqUbo* 
thrissa  macrocepfiala)  occur  abundantly.  Besides,  according 
to  Professor  Hitchcock,  the  bones  of  a  vertebrated  animal,  sev* 
eral  feet  in  length,  and  not  at  all  fossilized,  have  been  found.  In 
addition  to  this,  omithichnites*  are  found,  the  occurrence  of 
which,  while  it  draws  line  of  demarkation  between  that  forma- 
tion, and  the  old  red  sandstone,  must  separate  it  from  any  forma- 
tion in  Ohio.  For  these  reasons,  we  think  that  the  new  red  sand- 
stone of  the  Connecticut  valley,  cannot  have  an  equivalent  in 
Ohio — that  the  two  fomaations  were  produced  at  distinct  geologi- 
cal epochs,  and  under  circumstances  widely  different-f 

One  of  the  principal  topics  embraced  in  Dr.  Hildreth's  report,  is 
the  range  and  extent,  as  well  as  the  economical  value  of  the  buhr, 
or,  as  he  terms  it,  the  calcareo-silicious  deposit.  "  It  is,"  he  justly 
remarks,  "  one  of  the  most  interesting  features  in  the  geology  of 
the  coal  measures  of  Ohio,  and  like  the  meridian  line  in  geogra- 
phy, will  afford  a  valuable  guide  in  developing  the  rock  strata 
which  lie  beneath,  or  are  superimposed  on  this  deposit."  This  is 
a  protean  rock,  at  one  time  assuming  a  cellular  aspect,  with  little 
or  no  admixture  of  calcareous  matter,  and  again  passing  into  a 
compact  cherty  limestone.  Yet  we  are  assured,  (p.  29,)  that 
under  every  aspect  it  may  be  known  by  the  imbedded  foasils  which 
accompany  this  rock  in  its  whole  course.  The  fossils,  he  after- 
wards informs  us,  peculiar  to  this  deposit,  are  Encrini,  Producti, 
Spiriferi,  Terebratute,  fcc.  Here  we  remark,  that  particular  fos- 
sils are  characteristic  of  particulv  formations ;  but  we  have  not 
suflScient  evidence  to  beUeve  that  the  particular  members  of  a 
group  have  their  peculiar  fossils.  We  have  noticed  all  the  fossils 
enumerated,  in  the  mountain  or  carboniferous  limestone,  ^svhich 
underlies  the  coal  measures  of  Ohio,  in  many  of  the  iron  ores  in- 
terstratified  with  them,  in  the  blue  limestone  below  the  buhr,  in 
the  limestone  in  contact  with  it,^  and  some  of  the  fossiliferous 

*  Some  few  individualg  have  attempted  to  throw  discredit  on  these  discoveries  of 
Professor  Hitchcock ;  but,  for  ourselveSi  we  regard  the  existence  of  ornithichnites 
as  clearly  settled  as  that  of  the  orthoceratite  or  productus.  An  inspection  of  the 
Professor's  specimens  we  think,  must  convince  the  most  incredulous.  While  we 
regard  it  as  one  of  the  most  interesting  discoveries  which  has  recently  been  made 
in  geology,  we  deprecate  every  attempt  captiously,  and  without  the  examination 
of  the  evidence,  to  detract  from  the  well  earned  reputation  of  the  author. 

t  The  writer  has  not  informed  ua  to  what  place  he  would  refer  this  sand* 
ftooe.^EiM. 
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limesUme  imposed  upon  it    As  an  article  of  trfiffic,  Dr.  Hildreth 
says: 

^  The  importance  of  this  article  in  a  commercial  and  domestic  point  of 
▼tew,  may  in  some  measure  be  estimated,  when  it  is  sUted  by  intelligent 
persons,  who  have  been  long  engaged  in  the  manufactore  of  mill-stones, 
that  the  annual  amount  of  the  manufactured  article  is  not  less  than 
$20,000 ;  and  that  it  may  be  safely  calculated  at  this  sum,  for  twenty 
years  past.  When  to  this,  is  added  the  money  saved  to  mill-owners,  from 
the  use  of  the  native  instead  of  the  foreign  buhr*stone,  that  amount  will  be 
nearly  doubled.  It  came  into  use  about  the  year  1807.  The  early  man- 
ufactured  mill-stones  were  made  of  a  single  piece ;  but  these  often  proving 
to  be  of  unequal  density,  and  not  making  good  flour,  were  abandoned, 
and  staves  constructed  of  separate  blocks,  cemented  with  plaster,  and 
confined  togther  with  iron  bands.  Where  these  blocks  are  selected  with 
care,  by  an  experienced  workman,  tl^  flour  is  said  to  be  equal  in  quality 
to  that  made  by  the  French  stones. 

**  From  the  year  1814  to  1820,  the  price  of  a  pair  of  four  and  a  half  feet 
stones  was  $350,  and  a  pair  of  seven  feet,  sold  for  $500 ;  while  the  for- 
eign article  sold  for  a  still  higher  sum.  The  four  feet  stones  now  sell  for 
$150.  In  the  townships  of  Richland,  Elk  and  Clinton,  a  large  number 
of  the  inhabitants  are  engaged  in  the  dressing  of  bfocks,  and  in  the  con* 
struction  of  mill-stones.  The  buhr-rock  is  a  mme  of  wealth  to  the  inhab- 
itants, and  has  contributed  largely  to  the  prosperity  and  independence  of 
this  whole  region  of  country.  The  manufacture  of  mill-stones  is  not  con- 
fined to  the  waters  of  Raccoon,  but  is  also  carried  on  to  considerable  ex- 
tent in  Hopewell  township,  Muskingum  county.  The  quantity  is  appa- 
rently inexhaustible,  and  new  quarries  will  be  opened^  at  points  where  it 
is  not  at  pf esent  looked  for,  and  probably  of  a  more  even  and  compact 
texture  than  that  now  obtained.  Few  or  no  quarries  have  been  yet  worked 
by  driflihg  under  the  sides  of  the  hills,  but  the  rock  is  generally  procured 
by  what  is  technically  called  "  stripping,"  or  excavating  the  superincum- 
bent earth,  near  the  top  of  scnne  ridge  or  hill,  where  it  is  easy  of  ac- 
cess."  p.  33. 

•  His  remarks  on  the  salt  springs  are  copious  and  interesting ;  but 
we  must  pass  them  without  conmient.  In  taking  leave  of  this 
report,  we  express  our  pleasure  in  its  perusal,  and  our  conviction 
that  it  will  enhance  the  well-founded  reputation  of  Doctor  Hil- 
dreth, as  a  scientific  observer. 

The  report  of  Dr.  Eirtland,  fixxm  the  nature  of  his  department| 
does  not  admit  of  much  detail.  He  has  briefly  and  succinctly 
set  forth  some  of  the  advantages  which  may  be  expected  to  arise 

YoL.  XXXIV.— No.  a.  45 
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from  an  investigation  of  the  zoobgy  and  botany  of  Ohio.  -  From 
it  we  make  but  a  single  extract. 

"By  knowing  the  habits  of  insects^  we  can  oflen  obviate  their  attacks. 
The  fanner  may  find  it  adrantageous,  in  those  sections  of  the  state  where 
the  Hessian  fly  is  common,  either  to  postpone  sowing  his  seed  until  the 
time  for  depositing  the  egg  of  the  insect  has  passed^  or  to  substitute  spring 
for  winter  wheat ;  and  it  is  also  probable  that  some  of  the  winter  rarieties 
of  this  grain  may  yet  be  found  with  stalks  so  solid  that  they  will  resist  the 
attacks  of  this  enemy.  Many  years  since,  th^  timber  in  the  navy  yards 
of  Sweden  was  rendered  unfit  for  use  by  the  perforations  of  a  sraaU  worm. 
The  gOTemment  applied  to  Linmeus  for  a  preventive  of  its  attacks.  He 
recommended  to  have  the  timber  sunk  in  water  during  the  few  days  that 
were  occupied  by  the  insect  in  depositing  its  eggs.  The  remedy  wSs 
perfectly  effectual;  and,  simple  as  it  was,  saved  more  than  a  million  of 
dollars  annually  to  his  country.''   pp.  68,  69. 

The  report  of  Mr.  Briggs  embraces  all  the  economical  facts  col- 
lected by  him  and  Mr.  Foster,  on  the  detailed  survey  of  the  south- 
em  portion  of  the  State.  There  is  an  accompanying  section  to 
illustrate  the  superposition  of  the  rocks  between  the  great  lime- 
stone deposit  and  the  upper  part  of  the  coal  series. 

With  respect  to  geological  sections,  says  De  La  Beche,  too 
much  stress  camiot  be  laid  on  the  importance  of  rendering 
them  as  conformable  to  nature  as  circumstances  will  admit :  that 
is,  the  perpendicular  elevations  and  base  hues  should  be,  as  much 
as  possible,  in  proportion  to  each  other.  Without  this  necessary 
precaution,  such  sections  are  little  better  than  caricatures  orna- 
ture,  and  are  frequently  much  more  mischievous  than  useful; 
even  leading  those  who  make  them  to  false  conclusions,  from  the 
distortions  and  false  proportions  of  the  various  parts.  ♦  ♦  * 
It  is  clearly  in  the  interest  of  science  that  they  should  be  what 
they  pretend  to  be,  miniature  representations  of  nature.*  To 
this  section  we  have  three  objections.  1.  The  strata  are  indi- 
cated without  reference  to  relative  thickness.  2.  They  are 
lei^esented  as  nearly  horizontal  with  a  uniform  dip  of  30  feet 
per  mile,  whereas  they  are  more  or  less  undulating.  We  think 
that  these  physical  features  of  the  country  could  have  been 
indicated  on  the  section.  Our  third  objection  is  of  a  more  serious 
character.  The  conglomerate  is  erroneously  represented  as  ex- 
tending nearly  to  Bainbridge ;  whereas  the  outcrop  of  the  con- 

*  Geol.  Manual^  Phila.  ed.  1§32,  p.  519. 
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glomerate  is  a  few  miles  west  of  Jackson,  a  distance  of  .mcve  than 
twenty  miles  east  of  its  termination  on  the  section.  Not  a  ves- 
tige of  it  is  to  be  s^en  in  situ^  even  on  the  highest  hills  in  the 
vicinity  of  Chilicothe. 

We  propose  to  lay  before  our  readers  a  description  of  the  prin- 
cipal formations  in.  Ohio,  beginning  with  the  oldest  rocks  and  ach 
cending  in  the  series. 

I.  Crreat  Limestone  Deposit — ^This  is  the  equivalent  of  the 
mountain  or  carboniferous  limestone  of  Europe.  It  is  first  struck 
in  Adams  county,  and  extends  thence  to  the  western  borders  of 
the  State.  It  is  of  a  grayish  color,  with  a  tinge  of  blue,  and  sub- 
-  crystalline  in  its  texture.  It  generally  occurs  in  layers,  varying 
from  a  few  inches  to  two  feet  in  thickness,  with  thin  seams  of 
shale  intervening.  Froin  its  toughness,  it  forms  a  valuable  build-^ 
ing  material.  Organic  remains  are  profusely  scattered  throughout 
this  deposit.  Of  Zoophytes,  the  principal  are  the  Caryophylla, 
TurbinoHay  CyathophyUimi,,  FavositeSj  and  Astrea.  Of  the  Crus* 
tacea,  Trilobites  and  Calymene.  Of  MoUusca,  the  Spirifer,  Pro* 
ducttty  and  Terebratula.  Of  Cdnchifera,  the  Melaina,  Delphi- 
ntUa,  PlanorbiSy  OrthoceraiiteSy  AmmoniteSy  and  Turritella.  On 
some  of  this  limestone  we  have  noticed  ripple  marks,  which  were 
probably  contemporaneous  with  its  induration. 

From  the  appearance  of  this  limestone,  it  is  not  unreasonable  to 
suppose  that  the  particles  composing  it  w6re  once  held  in  aqueous 
solution,  and  subsequently  deposited  in  tranquil  water  along  the 
.bottom  of  the  ocean.  This  may  have  been  consolidated  by  sub* 
terranean  heat,  acting  on  the  mass.  This  is  rendered  probable^ 
by  the  ingenious  experiments  of  Sir  James  HalL  From  them  we 
derive  the  following  conclii^ons :  that  a  compressing  force  equal 
to  the  weight  of  62  atmospheres,  or  1700  feet  of  sea,  is  sufficient 
for  the  formation  of  limestone,  if  a  due  degree  of  heat  be  applied ; 
that  under  86  atmospheres,  or  about  3000  feet  of  water,  a  com* 
jAete  marble  may  be  formed ;  and  lastly,  that,  with  a  pressure  of 
173  atmospheres,  or  5700  feet,  a  Uttle  more  than  a  mile  of  sea, 
the  carbonate  of  lime  is  made  to  undergo  complete  fusion,  and  to 
act  ix)werfully  on  other  earths.  These  compressions  are,  com- 
parittively,  by  no  means  great.  The  force  of  gimpowder,  at  the 
least  estimate,  is  equal  to  the  weight  of  1000  atmospheres.* 

*  Edinburgh  Rev.  vol.  9,  p.  27,  Art.  Sir  James  Hall  on  the  Efiects  of  Heat  and 
Compression. 
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On  this  limestone  is  imposed  a  yellowish  siliceons  limestone. 
It  is  generally  destitute  of  organic  remains.  It  is  quarried  exten- 
sively for  building,  and  is  burned  for  quicklime. 

II.  This  consists  of  a  bed  of  shale,  two  or  three  hundred  feet 
in  thickness.  It  is  generally  black,  very  fissile,  and  firequently, 
when  breathed  upon,  exhales  a  fetid  odor.  Towards  the  lower 
part  of  this  deposit,  occur  masses  of  carbonate  of  lime,  of  a  sphe- 
roidal structure.  Some  of  them  are  globes,  and  on  being  broken, 
exhibit  no  peculiar  structure.  Others  appear  to  have  been  origi- 
nally amorphous  masses,  traversed  by  calc  spar  and  sulphate  of 
baryta,  and  constitute  the  nuclei  around  which  concentric  layers 
have  subsequently  formed.  Others,  again,  are  lamellar  in  their 
structure.  Sulphate  of  alumine  and  potash  and  sulphate  of  iioa 
are  abundant  throughout  this  deposit.  From  these  materials  cop- 
peras might  be  manufactured  in  lai^  quantities. 

•  in.  Waverly  Sandstone  Series. — ^This  name  has  been  applied 
to  a  fine-grained  sandstone  which  is  extensively  quarried  at  Rock- 
ville,  Portsmouth,  Piketon,  and  Waverly.  It  constitutes  the  best 
building  material  in  the  State.  This  group  consists  of  alternating 
layers  of  shale  and  sandstone,  varying  in  thickness  from  a  few 
inches  to  two  or  three  feet.  Some  of  this  sandstone  contains  a 
large  portion  of  aluminous  matter,  so  that  it  readily  exfoliates  on 
exposure  to  the  air.  The  most  common  organic  remains  in  this  de- 
posit are  Encrini^  (a  species  o{ Helix  7)  besides  some  bivalve  shells. 
The  moulds  of  these  remains  are  often  filled  by  sulj^uret  of  2inc 
and  sulphate  of  strontian,  but  more  frequently  by  simdstone.  We 
have  also  noticed  one  or  two  species  of  Fucoides,  probably  non- 
descripts. Throughout  the  whole  extent  of  this  formation,  from 
the  Ohio  river  to  the  lake,  ripple  marks  are  found.  Some  of  them 
are  so  surprisingly  regular  as  to  resemble  the  flutings  of  a  (Corin- 
thian pillax.  We  have  seen  a  surface  of  a  hundred  feet  in  length 
by  fifty  broad,  marked  in  this  way. 

lY.  Conglomerate. — ^This  rock  sometimes  consists  of  an  aggre- 
gation of  quartzose  pebbles,  and  again  passes  into  a  granular  sand- 
stone. It  crops  out  on  the  western  border  of  the  coal  measures 
in  bold  escarpments,  varying  from  80  to  100  feet  in  thickness.  In 
a  rock  composed  of  such  materials,  we  should  not  look  for  homo- 
geniety  of  character  or  uniformity  of  thickness :  for  in  the  detri- 
tus, brought  down  from  the  primitive  moimtains,— of  which  the 
secondary  rocks  appear  to  have  been  formed, — the  pebbles  would 
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have  been  deposited  first,  while  the  finer  particles  would  be  borne 
£gar  out  into  the  ocean.  In  some  instances,  the  pebbles  are  de- 
posited in  layers,  as  though  in  a  turbid  state  of  the  water,  nothing 
but  pebbles  were  deposited,  while,  in  a  more  tranquil  state,  no- 
thing but  comminuted  sand. 

V.  Lower  Coal  Series, — ^These  consist  of  alternations  of  sand- 
stones, shales,  limestones,  iron  ores,  and  coals,  to  the  thickness  of 
300  feet  In  this  belt,  which  extends  through  the  State  in  an 
R  N.  E.  direction,  are  embraced  the  most  valuable  deposits.  The 
BKodsUmes  are  quarried  for  building,  gravestones,  and  grindstones. 
The  limestones  are  used  as  fluxes  at  the  furnaces.  Many  of  them 
are  burned  for  quick-lime.  One  stratum,  from  the  fineness  of  its 
texture  and  compactness,  takes  a  very  high  polislL  It  can  be 
used  to  advantage  as  a  marble.  Many  of  the  shales,  on  disinte- 
gration form  good  fire-clay.  But  the  most  valuable  members  of 
this  group  are  the  coal  and  iron  ores.  There  are  two  distinct  beds 
of  coaL  The  lower  one  is  of  a  superior  quality,  and  at  no  re- 
mote day,  will  be  extensively  mined  for  fuel.  In  reference  to  the 
ext^it  of  this  deposit  in  Jackson  and  Lawrence,  Mr.  Briggs  says : 

**  The  whole  amount  of  coal  between  these  points,  from  the  OhioriTer, 
nortby  to  the  Hocking  valley,  may  be  safely  estimated  as  sufficient  to  form 
an  entire  stratum  of  fifty  miles  in  length,  fire  miles  in  width,  and  nine 
ha  in  thickness.  This  amount  of  coal  will  yield  about  9,000,000  of  tons 
per  square  mile.  This^  estimate  includes  but  a  very  small  part  of  the 
coal,  which  can  be  obtained  fiom  the  beds  heretofore  described ;  for,  after 
di8i4>pearing  beneath  the  water  courses,  they  doubtless  [continue  east- 
ward, toward  the  Ohio  river,  anking  deeper  and  deeper  beneath  the  sur- 
fiice,  so  that  they  can  be  reached  only  by  shafts  near  the  Ohio,  at  the 
dep^  of  some  hundred  feet"   p.  87. 

Equal  in  importance  are  the  iron  ore  deposits.  They  are  rich, 
— some  of  them  yielding  60  per  cent., — and  easily  wrought.  From 
their  juxtaposition  with  the  coal  and  limestone,  it  requires  little 
foresight  to  predict  that  this  branch  of  manufacture  will  become 
a  great  and  inexhaustible  source  of  revenue  to  the  State.  Op 
page  93  we  have  an  estimate  of  their  extent. 

*'  At  a  very  low  calculation  of  the  amount  of  good  iron  ore  in  the  re- 
gion which  has  this  season  been  explored,  it  is  equal  to  a  solid,  unbroken 
stratum,  sixty  miles  in  length,  six  miles  in  width,  and  three  feet  in  thick- 
ness. A  square  mile  of  this  layer--^being  equivalent,  in  round  numbers, 
to  3,000,000  cubic  yards — ^when  smelted,  will  yield  as  many  tons  of  pig 
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iron.  This  number,  multiplied  by  the  number  of  square  miles  contained 
in  the  stratum,  will  give  1,080,000,000  tons;  which,  from  these  counties 
alone,  will  yield  annually,  for  2,700  years,  400,000  tons  of  iron — more 
than  equal  to  the  greatest  amount  in  England  previous  to  the  year  1829. 
^'  From  thb  estimate,  which  it  is  believed  is  much  too  low,  it  appears 
that  the  iron  ores  of  this  portion  of  the  state  are  not  only  sufficient  to  sup- 
ply all  domestic  demands  for  ages,  but  to  form  an  important  article  of 
commerce  with  other  states."  p.  03. 

With  such  Quneral  deposits  in  the  bosom  of  a  State,  with  a  soil 
of  unsurpassed  fertility,  with  natural  and  artificial  channels  of  comr 
munication  with  the  south  and  the  north,  with  the  east  and  the 
west,  under  the  blessings  of  a  free  government,  where*  industry 
is  protected  and  labor  rewarded,  who  can  limit  the  prosperity  of 
the  State,  or  prescribe  the  number  of  her  inhabitants? 

Among  the  most  interesting  details  of  this  report,  are  those  r^ 
specting  the  fossil  elephant  discovered  during  the  past  season.  As 
there  is  some  doubt  as  to  the  geological  position  of  the  deposits 
in  which  these  bones  axe  found,  we  will  extract  the  description. 

**  About  two  years  ago,  some  bones,  so  large  as  to  attract  the  attention 
of  the  inhabitants,  became  exposed  in  die  bank  of  one  of  the  branches  of 
Salt  creek,  in  the  northwest  part  of  Jackson  county.  They  were  dug  out 
by  individuals  in  the  vicinity,  from  whom  we  obtained  a  tooth,  a  part  of 
the  lower  jaw,  and  some  ribs. 

"  In  the  examinations  at  thb  f^ace,  during  the  past  season,  it  was  con- 
cluded to  make  further  explorations,  not  only  with  the  Ik^  of  finding 
other  bones,  but  with  a  view  of  ascertainmg  the  situation,  and  the  nature 
of  the  materials,  in  which  they  were  found.  The  explorations  were  suc- 
cessful. There  were  found  some  mutilated  and  decayed  fragments  of 
the  skull,  two  grinders,  two  patelks,  seven  or  eight  ribs,  as  many  verte- 
bra, and  a  tusk.  Most  of  these  are  nearly  perfect,  except  the  bones  of 
the  head.  The  tusk,  though  it  retained  its  natural  shape  as  it  lay  in  the 
ground,  yet,  being  very  frail,  it  was  necessary  to  saw  it  into  four  pieces  in 
order  to  remove  it. 

"The  following  are  the  dimensions  of  the  tusk,  taken  before  it  was  re- 
moved from  the  place  in  which  it  was  found  :— 

Length  on  the  outer  curve,     ...        10  feet  9  inches. 

"  "     inner  curve,     -        .        -  8  "    9     " 

Circumference  at  base,  *        .        .  1  foot  9     " 

2  feet  from  base,     -        -  1  "  10     " 

«  4    "  "  .        .  1  "  11      " 

"  7i  "  "  -        -  1  "    7J   " 
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'*  This  tusk  weighed,  when  taken  from  the  earth,  180  lbs.  The  weight 
of  the  largest  tooth  is  8  j^  lbs. 

"  These  bones  were  dug  from  the  bank  of  a  creek,  near  the  water, 
where  tliey  were  found  under  a  superincumbent  mass  of  stratified  mate- 
rials, fifteen  to  eighteen  feet  in  thickness."   pp.  96,  97. 

.  The  place  where  these  bones  occur  is  evidently  a  lacustrine 
deposit,  consisting  of  horizontal  layers  of  sand,  loam  and  marly 
clay.   The  layer  in  which  the  bones  occurred  is  dark  blue,  colored 
by  phosphate  of  iron.     The  tusk  in  many  places  was  tinged  with 
this  substance.     This  may  serve  as  a  general  section  of  the  de- 
posits, in  which  these  bones  are  found  at  the  west,  and  correa- 
ponds,  except  in  the  absence  of  the  peat,  with  a  section  given  by 
Riillips  of  the  lacustrine  deposits  of  Yorkshire,  in  which  the 
great  Irish  Elk  {Cenms  giganteus)  is  found.     Whether  these  de- 
posits belong  to  the  newer  pliocene  of  Lyell  we  are  not  prepared  to 
say.     We  have  not  yet  facts  enough  upon  the  subject.     In  Eu- 
rope,*  the  age  of  these  deposits,  can,  in  general,  be  readily  recog- 
nized by  the  accompanjdng  marine  shells.     Here  so  far  as  we 
have  observed,  there  is  an  absence  of  marine  as  well  as  fresh 
water  shellsl     That  the  bones  above  described,  were  floated  to 
the  place  where  they  were  found,  is  probable  from  their  horizontal 
position,  and  the  stratified  deposits,  with  which  they  were  cov- 
ered ;  but  not  previously  subjected  to  a  considerable  degree  of 
violence,  as  intimated  by  Briggs.     The  jaw  bone  was  fractured. 
As  that  was  found  on  the  surface,  after  a  freshet,  it  is  not  unrea- 
sonable to  suppose  that  its  fracture  was  recent.     The  bones  of 
the  cranium  sdso,  were  broken ;  this  we  might  expect  would  be 
the  case  from  the  very  frailty  of  their  structure,  without  suppos- 
ing that  they  had  been  subjected  to  violence.     We  see  nothii^g 
in  this  region,  which  would  indicate  a  cataclysm  of  suflicient 
power  to  excavate  valleys,  pile  up  deep  beds  of  gravel,  &c. ; 
while  the  deposits,  in  which  these  bones  were  entombed,  appear 
to  have  been  formed  in  still  waters.     This,  we  infer  from  the 
horizontality  of  the  layers,  and  the  comminuted  slate  of  the  ma- 
terials composing  them.    Besides,  we  find  these  bones  in  such 
a  position  as  to  induce  us  to  believe  that  the  carcass  might  have 
been  drifted  entire,  into  this  lake  or  estuary. 

The  gases  generated  by  putrefaction  would  cause  it  to  rise  to 
the  surface ;  and  as  the  process  advanced,  the  bones  would  fall 
piecemeal  from  the  floating  carcass,  and  in  that  case,  be  scattered 
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at  random  over  the  bottom  of  the  lake,  estuary  or  sea ;  so  that  a 
jaw  would  be  found  in  one  place,  a  rib  in  another,  a  humerus  in 
a  third — all  included,  perhaps  in  a  matrix  of  fine  materials,  where 
there  may  be  evidence  of  very  slight  transporting  power  in  the 
current,  or  even  of  none,  but  8im|dy  of  some  cheniical  precip- 
itate* 

With  these  remarks  we  take  leave  of  the  report  of  Mr.  Briggs ; 
we  have  read  it  with  pleasure  and  profit. 

We  have  described  the  different  groups  embraced  in  the  report 
of  Mr.  Briggs.     We  now  proceed  to  describe  those  above. 

VI.  Buhr, — ^This  rock  forms  the  dividing  line  between  the  up- 
per and  lower  coal  series.  In  our  remarks  upon  Dr.  Hildreth's 
report,  we  gave  the  principal  characteristics  of  this  rock. 

VII.  Upper  coal  series. — These,  like  the  lower  coal  series,  are 
composed  of  sandstones,  shales,  coal,  iron  ores,  and  limestones. 
The  coal  is  the  most  valuable  mineral  in  this  group.  There  are 
at  least,  four  distinct  beds,  capable  of  being  wrought,  and  of  a 
good  quality.  In  this  group,  is  included  the  caimel  coal  of  Cam- 
bridge, described  in  a  former  number  of  this  Journal.  The  lime- 
stones in  this  series,  are  more  abundant  than  in  the  lower,  and  ex- 
ert a  beneficial  influence  on  the  soil.  The  Belmont  Hills  are  noted 
for  their  productiveness.  The  iron  ores  included  in  this  group,  are 
not  as  abundant  as  in  the  lower  series — nor  are  they  wrought  for 
manufacturing  purposes.  The  organic  remains  of  the  two  groups, 
do  not  differ  essentially.  In  the  limestones,  we  meet  with  the 
Encrinite,  Delphifiula,  Spirifer,  ProdtictuSj  Terebraiula,  &c.  We 
have  detected  no  terrestrial  plants.  The  sandstones  often  contain 
the  stems  of  coal  plants.  The  most  common  are  Stigmariaficoi- 
des^  Lepidodendran  Stembergi  ?  and  several  varieties  of  SigU- 
Uma.  From  the  shales,  beautiful  impressions  are  obtained.  The 
principal  are  Equiseta^  Caiamites^  several  species  of  FiUces^  and 
LyocpodiacecB,  and  perhaps,  one  or  two  species  of  PainuB*    Two 

'  or  three  species  of  AstorophyUHes  have  been  found.    Fuooides  isire 
not  uncommon. 

VIIL  Tertiary  deposits. — ^Under  this  head,  we  place  the  prai- 
ries or  barrens,  in  the  western  portions  of  the  State,  the  pebble 
beds  and  boulders  of  primitive  rocks,  so  abundant  in  some  parts 
of  the  Scioto  valley,  as  well  as  those  deposits,  in  wtacYi  the 

•3.  Lyell,Lond.Ed.238. 
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bones  of  extinct  mammalia  occur.  These  fonnations  occupy  an 
extensive  area  in  the  middle  and  western  portion  of  the  State. 

IX.  Recent  deposits, — ^The  most  extensive  deposits  of  this  kind, 
are  such  as  are  now  forming  along  the  banks  of  the  rivers.  None 
of  them  are  of  sufficient  interest  to  deserve  being  mentioned. 

We  have  thus  given  a  brief  description  of  the  principal  rocks 
of  Ohio.     It  is  as  extended  as  our  limits  would  permit. 

The  report  of  CoL  Whittlesey,  of  the  topographical  department, 
remiains  to  be  noticed.  We  perceive  that  the  survey  and  descrip- 
tion of  the  ancient  works  of  Ohio  are  included  in  his  duties.  In 
reference  to  these  he  says : — 

"  I  have  inspected  the  ancient  remains  within  the  district  embraced  in 
this  season's  operations,  and  have  sketches  and  notes  of  nine  separato 
works.  Further  exploration  and  measurements  are  necessary,  however, 
to  render  complete  Uie  plan,  specification  and  detailed  description  of  most 
of  them.  These  plans  wHl  exhihit  the  figure  of  each  ruin,  as  far  as  it 
can  be  traced  upon  the  ground ;  the  devation  and  depression  of  its  em* 
bankments  and  excavations,  bj  means  of  vertical  sections  or  profiles,  and 
a  topographical  sketch  of  the  vicinity.  A  plan  of  the  remains  at  Marietta 
is  necu-ly  finished,  and  may  serve  as  a  specimen  of  the  general  method, 
according  to  which  it  b  proposed  to  execute  the  whole  set 

**  Many  of  these  ruins  of  a  lost  race,  are  to  this  day  without  a  descrip* 
tion,  while  their  forms  and  dimensions  are  fast  disappearing  under  the 
operation  of  the  plough  and  the  spade.  For  it  is  in  the  rich  vaUeys  of  the 
Miami,  the  Scioto,  and  the  Muskingum,  where  the  modern  agriculturalist 
now  cultivates  the  soil,  that  an  ancient  people,  more  numerous  than  the 
present  occupants,  pursued  the  same  peacefiil  avocation,  at  least  ten  cen- 
turies ago ;  and  upon  the  sites  of  modem  towns  within  these  valleys,  as 
at  Cincinnati,  Ghilicotbe,  CircleviUe,  Piketon,  Portsmouth,  and  Mari* 
etta^  the  ancients  k)cated  their  cities,  of  which  distinct  traces  exist.  They 
also  occupied  many  other  points  upon  the  rivers  named,  of  which  evi- 
dences remain  too  plain  to  be  misunderstood.  The  interest  manifested 
by  the  learned  abroad,  relative  to  these  works,  and  the  hasty  and  im-  . 
perfect  sketches  taken  of  them  by  travellers,  in  addition  to  a  local  curi- 
osity respecting  our  predecessors  upon  this  soil,  and  the  other  considera- 
tions above  named,  seem  to  demand  of  us  a  thorough  record  of  what  re- 
mains to  our  observation.  A  general  description  will  accompany  the 
plans  when  complete,  ibr  which  it  is  proper  to  reserve  observations.  But 
the  popular  name  of  '  fortifications,'  bestowed  upon  these  ruins,  leads  me 
to  state,  that  I  have  s^en  none  to  which  the  term  is  applicable.  I  have 
examined  the  extensive  works  at  Marietta,  and  those  more  extensive 
ones  at,  and  in  the  vicinity  of  Portsmouth — at  Vulgamore's,  in  Pike  county 
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—at  Piketon — at  Kilgore's,  in  Ross  county^  and  at  Alderson's— ^Rrith 
other  lesser  and  detached  works,  and  can  discover  in  ncme  of  them  ele- 
ments of  military  strength,  or  evidences  of  a  warlike  intention.  The 
principal  enclosures  are  rectangles,  or  drcles,  weak  figures,  without 
ditches,  made  weaker  by  numerous  openings,  not  only  in  the  sides,  but 
at  the  comers.  The  subordinate  parts  of  large  works,  and  the  small  iso- 
lated ones,  sometimes  have  ditches,  but  always,  as  far  as  I  have  seen,  on 
the  inside,  though  cases  of  extensive  fossa  are  said  to  exist  The  main 
figure  always  occupies  ground  accessible  on  all  sides,  and  no  spring,  or 
receptacle  of  water,  b  found  mthin  the  walls.  Other  equally  good  reasons 
might  be  advanced,  why  these  structures  are  not  adapted,  and  were  not 
designed,  either  for  attack  or  defence,  under  any  supposaUe  mode  of  hu- 
man war^e. 

"  No  portion  of  Ohio  appears  to  be  destitute  of  ancient  tumuli  and  em- 
bankments ;  the  object  and  origin  of  which  are  still,  in  a  great  measure, 
mysterious  and  unknown."   pp.  104, 105, 106. 

We  are  glad  that  we  are  about  to  have  an  accurate  survey,  and 
description  of  these  memorials  of  a  former  race.  The  work  of 
Mr.  Atwater,  published  under  the  auspices  of  the  Massachusetts 
Antiquarian  Society,  is  incorrect. 

Appended  to  this  report,  is  a  list  of  geological  queries,  as  well  as 
a  glossary  of  the  principal  geological  terms,  for  the  benefit  of  the 
general  reader. 

Remarks  in  addition  to  and  explanation  of  the  Review  of  the 
Report  of  the  Geological  Survey  of  Ohio — in  a  letter  to  the 
Editor. 

Columbus,  March  23, 1838. 

Dear  Sir — ^You  inquire  whether  the  bones  found  at  Jackson 
belonged  to  the  mastodon  or  elephant  ?  They  do  not  belong  to 
the  mastodon,  and  yet  they  differ  in  some  respects  from  the  fossil 
elephant,)  E.  primogeneus,)  These  differences  I  will  proceed  to 
particularize.  1st.  The  jaws  differ,  as  will  be  seen  by  the  fig- 
ures, which  are  not  remarkably  accurate,  but  sufficiently  so  for 
illustration. 

You  will  perceive  by  the  following  sketch,  tliat  the  jaw  A  con- 
vei^es  more  than  B.  In  this  respect,  it  appx)aches  the  existing 
s^)ecies.  There  is  also  a  remarkable  difference  in  the  construction 
of  the  canals,  a  and  b.  The  tusk  of  the  Jackson  elephant  is  cor- 
nuform,  more  so  than  those  of  the  existing  elephant,  but  less  so 
tfian  in  the  fossil  elephant  The  E.  primogeneus  found  near  the 
Arctic  ocean,  had  tusks,  which  formed  nesurly  a  circle. 
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Lower  ja^  of  the  Elephant  found 
at  Jackson. 


B.  Lower  jaw  of  the  fbssil 
Elephant. 


I  have  not  had  an  opportunity  of  comparing  the  teeth  of  this 
elephant  with  those  of  the  E.primogeneus.  They  resemble 
some  of  those  figured  by  Parkinson,  I  will  give  you  a  drawing 
of  one  of  the  plates  of  the  E.  Jacksani.  (I  will  so  call  it  for  the 
sake  of  brevity. )  This  drawing  is  rather 
too  wide,  in  proportion  to  the  length. 
Thus  you  will  see  that  there  are  seven 
lines  running  obliquely,  seven  distinct 
ribands,  and  five  which  do  not  extend  across  the  tooth.  The 
other  teeth  differ  firom  this,  having  more  ribands  which  extend 
across  the  tooth,  and  only  two  which  are  broken.  From  these 
differences,  we  think  that  it  cannot  belong  to  the  E.primogeneus 
of  Cuvier,  and  yet  we  are  not  prepared  to  say  that  it  is  identical 
with  the  E.  recens. 

I  agree  with  you,  that  some  other  designation  besides  Waverly 
ought  to  be  applied  to  the  fine-grained  sandstone.  We  ought  to 
exclude  all  local  names.  And  yet  the  term  "  upper  secondary" 
is  objectionable,  since  this  rock  underlies  all  the  coal,  and  is  sepa- 
rated from  the  carboniferous  limestone  only  by  a  bed  of  shale, 
three  hundred  feet  thick.  The  term  Waverly  is  used  to  designate 
a  peculiar  member  of  the  secondary  rocks,  a  particular  stratum 
which  I  have  never  seen  elsewhere.  It  is  composed  of  commi- 
nuted sand,  and  yet  it  adheres  so  closely  as  to  form  the  best  build- 
ing material  we  have  in  the  State.    It  is  a  rock  sui  generis. 

Dr.  Hildreth,  I  suspect,  must  have  arrived  at  the  conclusion 
that  the  new  red  sandstone  was  found  in  Ohio,  merely  from  the 
lithological  characters  of  some  of  the  rocks.  The  sandstones 
are  occasionally  tinged  red,  but  this  is  local.  For  example,  the 
conglomerate,  beneath  all  the  coal,  sometimes  assumes  this  ap- 
pearance, and  the  Doctor  was  disposed  to  call  it  the  new  red  sand- 
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stone,  merely  from  its  external  characters.  All  the  rocks  in  Ohio, 
except  the  tertiary  and  recent  deposits,  belong,  in  my  opinion,-  to 
the  transition  of  Buckland,  which  would  include  the  coal  mea^ 
ures  and  the  mountain  limestone,  the  oldest  visible  rock  in  Ohio. 
Those  rocks  which  the  Doctor  has  mistaken  for  new  red  sand- 
stone belong  to  the  sandstone  of  the  coal  measures.  I  think  I  re- 
mark in  my  review,  (I  have  not  a  copy,)  that  I  regard  those  rocks 
in  the  eastern  part  of  the  State,  as  the  most  recent,  aside  from  the 
superficial  deposits,  since  the  dip  is  E.  S.  E.,  and  unbroken.  At 
Wheeling,  two  beds  of  coal  crop  out,  which  extend  into  Ohio. 
For  these  reasons,  I  think  that  neither  the  new  red  sandstone, 
nor  the  lias,  nor  the  oolite,  is  to  be  found  in  Ohio.  I  was  desirous 
to  discuss  this  point,  as  the  impression  has  gone  abroad,  that  the 
new  red  sandstone  is  found  here. 


Abt.  XI. — Researches  in  Magnetic  Electricity  and  new  Mag- 
netic Electrical  Instruments;  by  Chables  G.  Page,  M.  D. 

1.  Compound  Electro-Magnets  for  the  Magnetic  Electrical 
spark,  shock  and  decomposition. — ^In  the  last  number  of  this  Jour- 
nal, I  announced  this  new  form  of  magnet,  as  decidedly  superior 
to  the  conunon  solid  electro-magnet,  for  exhibiting  magnetic  elec- 
trical phenomena.  I  have  since  performed  a  variety  of  experi- 
ments, with  reference  to  the  best  mode  of  constructing  these  mag^ 
nets,  and  arrived  at  some  beautiful  results  and  important  conclu- 
sions. I  find  that  the  magnet  made  of  flat  plates  of  thin  hoop 
iron,  answers  best  for  lifting  power  and  sparks ;  but  those  made  of 
fine  jannealed  iron  wire,  answer  nearly  as  well,  and  (for  reasons,  by 
and  by  to  be  mentioned)  will  in  some  cases  be  found  preferable  to 
the  flat  bars.  Sixteen  magnets  were  made  of  soft  iron  wire,  in  bun- 
dles of  various  lengths  and  diameters.  Thirteen  were  made  of  No. 
26  wire,  two  of  No.  16,  and  one  of  No.  8.  For  lengths  within  ten 
inches  and  diameters  within  one  inch,  the  very  fine  wires  answer 
best.  But  for  longer  and  larger  magnets  than  these,  the  larger, 
iron  wires  answer  equally  well.  Each  of  these  magnets  were 
tried  with  one,  two,  and  three  coils  of  No.  16,  copper  wire,  (wound 
each  the  whole  length  of  the  bars  and  superposed  by  a  single 
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pair  of  lead*  and  zinc  plates,  eight  inches  single  surface  of  zinc,) 
kept  constantly  in  good  action  by  the  sulphate  of  copper.  One 
of  these  magnets  weighing  two  ounces,  with  four  coils  of  fine 
wire  exterior  to  three  of  large,  gave  a  shock  which  could  not  be 
endured.  The  two  best  magnets  of  the  sixteen,  were,  one  made 
of  one  hundred  fine  wires  six  inches  long,  and  one  of  five  hun- 
dred wires,  ten  inches  long.  This  last,  furnished  the  most  splen- 
did deflagrations,  and  by  far  the  strongest  shocks.  Its  decompo- 
sing power  was  very  great,  for  the  means  used.  One  was  prepar- 
ed of  one  thousand  wires,  and  a  foot  long,  but  its  power  was  infe- 
rior to  that  of  five  hundred  wires.  This  lai^e  compound  bar  was 
ultimately  sawed  in  halves,  and  each  half  indicated  as  much  power 
as  the  whole.  This  fact  seems  to  prove,  that  the  length  of  the  coils 
of  copper  wire,  was  too  great  for  the  size.  I  apprehend  that  a  cop- 
per wire  of  a  larger  size,t  would  have  made  it  superior  to  the  other 
magnets.  The  advantage  before  alluded  to,  possessed  by  the  mag- 
nets prepared  firom  bundles  of  fine  wire,  is,  die  faciUty  of  making 
a  curved  or  U  magnet,J  wound  accurately  throughout  its  length. 
There  is  little  or  no  advantage  in  winding  common  magnets  on 
the  curved  portion,  owing  to  the  difficulty  of  laying  the  wire  on 
that  part,  at  right  angles  to  the  axis  of  the  bar.  A  very  perfect 
U  magnet  covered  accurately  throughout  its  length,  is  readily 
made,  by  winding  a  straight  bundle  of  fine  iron  wire,  with  as 
many  coils  of  copper  wire  as  desired,  and  bending  them  afterward, 
They  are  bent  with  ease,  and  the  wire  disposes  itself  on  the  bent 
portion  in  a  beautiful  and  regular  manner.  All  the  magnets  that 
were  made  of  this  description,  were  tried  before  and  after^they  were 
bent,  and  no  change  in  their  properties  could  be  observed.  The 
best  of  the  magnets,  above  alluded  to,  was  covered  with  two 
hundred  feet  of  fine  wire,  exterior  to  four  coils  of  large  wire. 
Combining  the  secondary  currents  of  the  large  and  small  wire, 

*  If  properly  prepared,  lead  for  the  negative  plate,  if  much  roperior  to  copper, 
where  the  golphate  of  copper  ia  used. 

t  I  have  iiniTeraally  found  that  large  wire  answers  best  for  large  magnets,  and 
■mall  wire  for  small  magnelB.  The  larger  the  wire,  the  more  freely  it  conducts, 
but  large  wire  cannot  be  used  with  advantage  on  small  magnets,  as  the  coils  or 
turns  dHU  not  be  sufficient  in  number,  and  the  axis  of  the  wire  will  lie  more  ob- 
lique to  the  axis  of  the  magnet,  than  that  of  a  smaller  wire,  or  than  upon  a  larger 
magnet. 

X  The  term,  horse  shoe,  applied  to  magnets,  is  inappropriate,  and  has  led  many 
into  the  error  of  constructing  magnets  of  this  awkward  and  diiadvantageous  forrn^ 
Th«  Icitter  U  would  briefly  designate  this  species  of  magnet. 
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the  shock  was  so  great  as  to  render  it  difficult  to  keep  even  the 
tips  of  the  fingers  upon  the  wires.  A  single  thermo-electric  pair^ 
heated  and  cooled,  connected  with  the  large  wire,  gave  a  bright 
spark  and  a  shock,  which  could  be  felt  as  far  as  the  wrist.  The 
use  of  three  pairs  in  sequence,  enhanced  the  results.  It  must  here 
be  observed,  that  the  shocks  and  sparks,  are  not  thermo-electric, 
but  magneto-electric.  The  pure  thermo-electric  spark,  I  appre- 
hend, has  never  yet  been  seen.  I  obtained,  a  long  time  since, 
sparks  and  shocks  from  a  thermo-electric  pair,  in  connexion  with 
Henry's  SibX  spiral.  But  in  that  case  also,  the  results  were  purely 
secondary,  or  magneto-electric,  the  copper  spiral  while  transmit- 
ting a  current,  in  fact,  rejnresenting  a  magnet  with  axial  poles.  I 
have  always  maintained  the  position,  that  a  shock  direct,  cannot 
be  obtained  firom  a  single  pair  of  plates,  or  any  elementary  current, 
under  any  arrangement  whatever.  Although  recently,  we  have 
the  high  authority  of  Faraday,  that  iodide  of  potassium,  and 
some  other  compounds  may  be  decomposed,  by  a  single  galvanic 
pair,  yet  even  admitting  this  to  be  fully  established,  I  see  no  rea- 
son for  retracting,  and  may  continue  safely  to  assert,  that  an  ele- 
mentary battery  however  large,  cannot  afford  a  direct  appreciable 
shock.  In  Faraday's  experiment,  the  decomposition  was  the  re- 
sult of  uninterrupted  action,  but  in  all  experiments  hitherto,  where 
shocks  have  been  obtained  by  the  aid  of  a  single  pair,  they  have 
been  obtained  as  single  impulses^  immediately  consequent  to  the 
completion  of  the  circuit,  as  with  the  large  magnet  of  Prof.  Cal- 
lan,  or  as  in  all  other  cases,  to  the  interruption  of  the  circuit.  In 
a  new  ii^strument,  shortly  to  be  described,  I  have  a  singular  in- 
stance of  an  electro-magnet,  affording  i^ocks,  not  only  on  the  com- 
pletion and  breaking  of  the  circuit,  but  even  while  the  battery 
current  is  passing  without  interruption.  It  appears  irrational  to 
suppose  for  a  moment,  that  the  shock  obtained  by  breaking  the 
circuit  with  coiled  conductors,  can  receive  any  augmentation  frpm 
the  conjunction  of  the  primitive  and  secondary  currents,  f(X  the 
presumption  is,  and  the  fact  itself  seems  sufficiently  obvious,  thai 
the  sparks  and  shocks  indicating  a  new  and  secondary  current  are 
directly  consequences  of  the  dissolution  of  the  primitive  current. 
In  other  words,  the  effects  produced  by  the  breaking  of  a  primi^ 
tive  elementary  current,  are  due  solely  to  magnetic  excitation, 
and  have  no  connexion  with  that  primitive,  except  that  of  cause 
and  effect.    In  &ct^  strictly  speakings  the  results  thus  observed 
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are  not  secondary,  but  tertiary  phenomena ;  the  secondary  pro- 
duction, being  the  development  or  neutralization  of  magnetic 
forces.  And,  as  Mr.  Sturgeon  has  very  ably  set  forth  in  his  beau* 
tiful  theory  of  electro-magnetic  lines,  in  the  present  state  of  our 
knowledge,  it  is  indispensable  to  the  explication  of  the  reciprocal 
action  of  magnetism  and  electricity,  to  suppose  the  existence  of  a 
secondary  intervening  medium,  whether  the  coiled  conductors  act 
with  or  without  the  co-operation  of  ferruginous  bodies.  One  sin- 
gular feet  which  I  noticed,  nearly  two  years  since,  remains  to  be 
reconciled  with  the  postulates,  that  a  direct  shock  cannot  be  ap- 
preciated from  an  elementary  current,  and  that  secondaries  are 
strictly  consequences  remote  from  primitives.  When  two,  three 
or  four  pairs  of  plates,  or  any  nmnber  below  twelve,  arranged  as  a 
compound  series,  are  connected  with  coiled  conductors,  with  or 
without  soft  iron  enclosed,  the  sparks  and  deflagrations,  are  far 
more  brilliant  on  breaking  the  circuit,  than  with  the  same  plates 
used  as  a  simple  or  elementary  battery.  This  fact  is  readily  ac- 
counted for.  The  battery  current  itself  is  capable  of  passing 
through  perceptible  space,  with  appreciable  duration,  and  as  the 
secondary  current,  (which  is  the  natural  electricity  of  the  wire, 
set  in  motion  by  magnetic  forces,)  returns  to  its  equibrium  through 
the  medium  of  the  battery  plates  and  its  liquid,  the  two  currents 
must  here  move  in  conjunction,  and  enhance  the  combustion  of 
the  metals  used.  I  have  strictly  examined  the  power  of  the  pure 
secondary  developed  in  this  way,  and  find  it  never  to  exceed  the 
secondary  from  the  same  pairs  arranged  as  an  elementary  series. 
In  fact,  the  secondary  begins  to  diminish,  just  when  the  magne- 
tizing power  of  the  compound  battery  begins  to  diminish,  which 
is  well  known  to  occur,  as  the  series  extends.  The  propertie)5  of 
small  and  large  compound  batteries,  have  moreover  been  exam- 
ined while  the  currents  have  been  passing  through  circuits  from 
twenty  feet  to  half  a  mile,  without  any  observable  characteristic 
changes.  But  to  return  to  the  action  of  the  compound  electro- 
magnet The  superior  value  of  these  magnets,  whether  made  of 
flat  plates,  or  fine  wire,  may  be  traced  to  several  causes.  First, 
the  homogeneous  texture  of  the  iron  from  which  wires  or  flat 
plates  are  made,  is  fevorable  to  the  extensive  development  of 
magnetism.  Secondly,  the  same  quality  favors  its  neutralization, 
when  the  exciting  cause  is  withdrawn.  Thirdly,  the  sum  of  the 
actions  of  so  many  Highly  charged  magnets,  and  lastly,  the  mu- 


Digitized  by  VjOOQIC 


868  Researches  in  Magnetic  Blectridly. 

tual  neutralizing  influence  of  the  individual  magnets  of  a  siniilar 
polar  arrangement.  This  last,  is  by  &r  the  most  important  con- 
sideration. The  following  experiments,  throwing  light  on  this 
point,  will  be  regarded  as  novel,  and  have  an  important  bearing 
on  the  subject  of  magnetism  itself. 

Take  a  piece  of  fine  iron  wire,  carefully  annealed,  three  or  four 
inches  in  length,  and  touch  it  once  with  a  common  steel  magnet. 
Being  very  soft,  it  yields  readily  to  the  inductive  influence,  and  as 
its  length  is  very  great,  compared  with  its  breadth,  if  carefully 
handled,  it  will  be  found  to  retain  sufficient  power  to  hold  more 
than  its  own  weight  Hold  it  now  by  one  end  and  snap  the 
o^her  with  thumb  and  finger,  and  its  magnetism  will  be  instantly 
lost.  The  same  quality  of  the  iron  which '£Bivored  the  extensive 
development  of  magnetism,  favored  also  its  neutralization  on  the 
disturbance  of  molecular  forces.  The  transition  here  was  so  sud- 
den and  decided,  that  I  was  led  to  try  the  influence  of  a  magnet 
thus  operated  upon,  in  developing  electricity.  A  long  piece  of 
iron  wire,  retaining  considerable  magnetic  power,  was  suspended 
so  as  to  vibrate  freely  in  a  spiral  of  copper  wire.  A  smart  rap 
upon  the  suspended  iron  wire,  determined  a  strong  galvanic  cur- 
rent through  the  copper  spiral,  as  indicated  by  the  galvanometer. 
The  result,  though  readily  anticipated,  was  nevertheless  very  stri- 
king. Again,  take  a  number  of  pieces  of  fine  iron  wire,  and  mag- 
netize them  separately,  so  that  each  by  itself  will  hold  its  own 
weight ;  combine  them  now  in  a  bundle,  and  instead  of  the  ag- 
gregate lifting  power  of  the  elements,  you  scarcely  realize  the 
power  of  one  of  those  elements,  owing  to  the  neutralizing  influ- 
ence of  the  similar  poles.  It  is  the  co-operating,  neutralizing  ef- 
fort of  similar  poles,  that  chiefly  determines  the  superior  value 
of  the  compound  electro-magnet  for  magnetic  electrical  experi- 
ments. The  fact  that  very  fine  steel  wires  answer  almost  as  well 
for  these  magnets  as  wires  of  soft  iron,  strongly  corroborates  this 
last  position.  For  the  knowledge  of  this  curious  fact  I  am  indebted 
to  Mr.  Daniel  Davis,  philosophical  ins^unent  maker,  of  Boston. 
A  bundle  of  fine  steel  wires  when  wound,  give  a  bright  spark 
and  strong  shock,  whereas  the  same  amount  of  steel  in  a  solid  bar, 
pDoduces  a  hardly  perceptible  augmentation. 

2.  New  Magnetic  Electrical  Machine,  or  Magneto-Electric 
Multiplier,  convertible  into  an  Electro-Magnetic  Engine. — ^In  or- 
der that  this  machine  may  be  readily  comprehended^  it  will  be 
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necessary  to  mskB  a  few  brief  preliminary  ofaserratioDS,  and  to 
advert  to  the  discoFeries  which  led  to  its  invention.  When  a 
piece  of  soft  iron  enclosed  in  a  helix  of  wire,  is  rendered  a  mag* 
nety  by  the  approach  of  a  magnetized  bar,  a  current  of  electricity 
flows  through  the  helix  (during  the  devehpment  of  magnetism) 
ID  a  direction  contrary  to  (hat  of  a  galvanic  current,  which  would 
mnder  the  piece  of  soft  iron  a  magnet  of  the  same  character. 
Withdraw  the  inducing  magnei,  and  during  its  withdrawal,  or ' 
the  neutralizing  process  in  the  piece  of  soft  iron,  the  direction 
of  the  electric  current  in  the  helix  will  be  die  same  as  that  of 
a  galvanic  current  which  would  render  the  soft  iron  a  magnet 
of  similar  polar  arrangement.  Similar  momentary  currents  are 
excited  when  the  exciting  cause  is  a  galvanic  current.  Complex 
ting  the  galvanic  circuit  with  the  helix,  determines  a  current 
flowing  against  the  battery  current.  Breaking  the  yrcuity  deter- 
mines  a  current  flowing  in  the  same  direction  with  the  battery 
current,  which  produces  the  bright  spark.  Any  disturbance  of 
magnetic  forces  is  accompanied  with  a  disturbance  of  electric 
equilibrium.  It  is  well  known,  that  an  electro-magnet  possessing 
an  immense  lifting  power  when  its  poles  are  joined  by  an  armar 
ture,  exerts  a  comparatively  feeble  action  at  a  distance.  The 
reason  is  this :  the  two  magnetic  forces  or  poles  are  tending  con- 
stantly  to  neutralize  or  disguise  each  other,  the  softness  of  the 
iion  favors  this  mutual  action^  and  the  whole  amount  of  magnet- 
ism developed  cannot  be  perceived,  until  the  magnetic  forces  are 
insulated  or  detennined  towards  the  poles  by  the  explication  of 
an  armature.  The  application  then  of  the  armature  miist  occa- 
«on  a  considerable  disturbance  or  movement  of  magnetic  forceSi 
and  give  rise  to  an  electrical  current  in  the  wires.  The  direc- 
tion of  this  current  can  easily  be  {»:edicted,  from  what  has  been 
befofe  said.  The  application  of  the  armature  is  equivalent  to  the 
further  develojMnent  or  separation  of  magnetic  forces :  hegace  the 
new  current  will  flow  against  the  battery  current.  When  the  ar- 
mature is  pulled  off,  the  new  current  is  m  the  same  direction  as 
that  of  the  battery.  *  And  if  the  magnet-wir^  be  so  arranged  that 
the  galvanic  circuit  may  be  broken  at  the  instant  of  pulling  off 
the  annature,  it  will  be  found  that  the  magneto-electric  spark  and 
idiock  will  be  far  greater,  than  can  be  obtained  by  simply  break- 
ing the  circuit,  without  the  aid  of  this  operation.  Thus  we  have 
a  new  method  of  augmenting  to  a^reat  degree  the  magneto-elec- 
VoL.  XXXIV.— No.  2.  47 
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trie  currents  from  an  electro-magnet.  The  application  of  thtB  ar- 
mature contributes  to  the  development  of  magnetism,  and  on  the 
simultaneous  withdrawal  of  the  armature,  and  the  galvanic  cur- 
rent, the  whole  amount  is  suddenly  neutralized.*  The  current 
developed  by  the  application  of  the  armature,  I  have  appreciated 
by  the  following  experiments,  and  I  find  its  consideration  to  be 
of  very  great  importance  in  the  application  of  electro-magnetism 

'  as  a  moving  power.  This  subject  will  be  considered  at  some 
future  time,  and  at  present  I  shall  be  content  with  givmg  briefly 
the  reasons  why  we  cannot  increase  the  power  with  economy, 
where  a  great  number  of  magnets  are  charged  by  the  same  bat- 
tery. 1.  The  motion  of  attracting  poles  towards  each  other,  ac- 
tually diminishes  the  power  of  each  magnet,  by  determining  a 
current  against  the  ciurent  of  the  battery.  2.  The  succession  of 
similar  or  repelling  poles,  determines  a  current  also  against  that 
of  the  battery.  3.  The  withdrawal  of  attracting  poles  (which 
must  be  efiected  by  mechanical  power,  and  is  of  course  directly 
against  an  independent  movement,)  maintains  the  power  of  the 
magnets,  as  the  new  current  is  then  in  favor  of  the  battery  cur- 
rent 

Eocp. — To  test  the  value  of  these  secondary  currents,  I  included 
a  galvanoscope  in  the  circuit  with  an  electro-magnet,  and  placed 
the  needle  beyond  the  direct  influence  of  the  magnet.  On  bring- 
ing up  the  armature,  the  needle  returned  four  degrees,  and  on 
suddenly  applying  it,  the  needle  swung  nearly  back,  but  imme- 
diately returned  to  nearly  its  original  deflection  of  40^.     Sud- 

,  denly  pulling  off*  the  armature,  the  needle  swung  over*9(P.  The 
following  experiment  is  still  more  striking.  Connect  two  electro- 
magnets, so  that  tliey  shall  be  charged  in  sequence,  but  at  the 
same  time,  and  with  the  same  battery.  Load  one  of  them  with 
about  as  much  as  it  will  hold.  Apply  the  armature  to  the  other 
magnet,  and  the  weight  of  the  first  magnet  will  immediately  drop. 
The  same  may  be  repeated  with  either  magnet.  The  power  of 
this  reacting  current,  as  it  may  be  called,  is  in  proportion  to  the 
number  of  magnets  in  use,  charged  by  the  same  battery,.the  numr 


*  A  steel  magnet  gains  power  slowly  when  its  poles  are  armed  and  loaded  sim- 
ply by  determination,  or  insulation  of  its  poles.  Pulling  off  the  armature  again 
weakens  its  power.  Jerking  it  suddenly  off,  weakens  it  still  further.  In  this  caae 
the  magnetic  forces  seem  to  acquire  momentum,  and  go  beyond  their  original  sta- 
tical development.  ^ 
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ber  of  coils  of  wire  covering  the  magnets,  and  lastly  in  proportion 
to  the  rapidity  of  motion. 


The  operation  of  the  magneto-electric  multiplier  will  now  be 
understood  at  a  glance.  It  is  simply  an  electro-maghet,  with  a 
revolving  armature  and  break-piece.  The  revolution  of  the  ar- 
mature is  of  course  equivalent  in  its  effect,  or  nearly  so,  to  its  rec- 
tilinear approach  and  abduction,  a  is  a  small  compound  electro- 
magnet, 12  inches  in  length  before  bent,  composed  of  500  fine 
iron  wires,  covered  with  5  superposed  coils  of  large  copper  wire, 
No.  16,  and  7  layers  of  fine  coj^r  wire,  No.  26.     6,  c,  are  the 


't:- 
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tenninations  of  the  small  wire,  rf,  /,  the  terminations  of  the  largd 
wires.  1,  is  a  wooden  strap,  which,  with  a  binding-screw,  secures 
the  magnet  to  the  wooden  block  Ic.  «  is  a  brass  strap,  to  hold 
firmly  the  poles  of  the  magnet,  e  is  the  armature  of  soft  iron, 
which,  with  the  small  brass  pulley,  is  fitted  firmly  to  the  shaft. 
0,  the  multiplying  wheel,  n^  is  the  break-piece,  which  is  merely 
a  copper  ferule  dissected,  and  filled  up  with  wood  or  ivory,  as 
represented  by  the  black  spaces.  /,  one  of  the  magnet  wires  bent 
up,  plays  upon  the  whole  portion  of  the  ferule ;  and  m,  one  of  the 
battery  wires,  plays  upon  the  break-piece.  The  other  battery 
wire  is  to  be  connected  with  the  mercury  cup  d.  Adjust  now  the 
break-piece,  n,  or  the  copper  wire,  m,  so  that  the  circuit  shall  be 
broken  at  the  time  or  immediately  after  the  armature  leaves  the 
magnet,  and  turn  the  multipljring  whed  a.  The  sparks  and 
shocks  thus  produced,  will  be  found  far  greater  than  when  the 
circuit  is  broken  while  the  armature  is  approaching.  The  break- 
piece  is  readily  adjusted,  so  that  the  armature  revolves  of  itself 
with  great  rapidity ;  but  in  this  case  also,  the  sparks  and  shocks* 
are  at  once  diminished,  as  the  source  of  magnetism  must  be  cut 
off  before  the  armature  arrives  at  its  equilibrium.  With  things 
thus  arranged,  connect  the  two  ends  of  the  small  wire  5,  c.  (This 
wire  is  insulated,  and  entirely  independent  of  the  large  wire.) 
The  revolution  of  the  armature  is  now  suddenly  stopped.  The 
flowing  of  the  secondary  current  after  the  galvanic  is  broken, 
keeps  up  or  prolongs  the  power  of  the  magnet  so  as  to  retain  the 
armature.  As  a  proof  of  this,  set  the  spring  and  break-piece  so 
that  the  magnetic  power  shall  be  cut  off,  some  time  before  the 
armature  arrives  at  equilibrium.  It  revolves  of  course  slowly. 
Connect  now  the  ends  of  the  small  wire  6,  c,  and  it  immediately 
revolves  with  rapidity,  the  prolongation  of  magnetism  by  the 
secondary,  contributing  now  to  the  motion  of  the  bar.  Here  then 
the  secondary  becomes  a  new  source  of  magnetic  power.  This 
instrument,  when  the  armature  is  revolved  mechanically,  affords 
a  shock  from  6,  c,  both  when  the  circuit  is  completed  and  broken. 
The  sparks  are  exceedingly  brilliant,  and  the  shocks  so  powierful 
that  they  are  sometimes  felt  by  the  bystanders  through  the  floor. 
The  light  from  charcoal  points  is  intense.  It  decomposes  pure 
water,  and  charges  the  Leyden  jar.  But  its  most  remarkable  and 
novel  property  is  that  of  giving  a  slight  shock  without  breaking 

*  The  shocks  are  Uken  from  the  cups  6,  c. 
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the  circuit,  and  while  the  galvanic  current  is  flowing  without  ob- 
struction. To  eflFect  this,  place  the  spring-wire  w,  with  /,  on  the 
whole  pcNTtion  of  the  ferule  and  turn  the  wheel.  A  slight  shock 
Will  be  felt  at  6,  c,  being  simply  the  consequence  of  magnetic  dis- 
turbance by  the  motion  of  the  armature.  A  single  tliermo-elec- 
tric  pair  of  bismuth  and  antimony  plates  heated  and  cooled,  af- 
fords a  shock  which  is  felt  as  far  as  the  wrist. 

Washington,  D.  C.  June  2, 1838. 


MISCELLANIES. 

1,  Synopsis  of  a  Meteorological  Journal  kept  in  the  city  of  New 
York  for  the  year  1837,  including  the  average  results  of  the  last 
Jive  years ;  by  W.  C.  Redfibld. — ^The  observations  which  I  hare 
made  on  the  direction  of  the  wind  near  the  earth's  surface,  and  also 
on  the  direction  of  the  highest  observed  clouds,  at  periods  of  four 
hours'  duration,  commencing  at  6  A.  M.  and  ending  at  10  P.  M.,  are 
comprised  in  the  following  table.* 


Direction  or  the  wind  at  the 
surface,  In  periods  of  foar 
boars  each. 


Direction  iA  the  highest  ob> 
BArved  current  in  the  re- 
gion  of  clouds. 


MonUUj  rwilts  for  the  year  1837. 


January,    - 

February, 

March, 

April, 

May, 

June, 

July, 

August,     - 

September, 

October,   • 

November, 

December, 


Number  of  observations. 
Proportion  in  1000, 


Average  proportion  in  1000  for  6  yrs., 


111 

m 


^5 


2li 
14 
48i 
35 
2U 
24 
lOi 
18i 
33 
45i 
6 
32i 


3101 
179 


1 

74 
32i 
22 
58 
34 
20 
36 
28 
151 
13 

U 


269 
155 


219  1127 


1 


351 

56 

38 

49 

33 

734 

791 

481 

43 

431 

721 

584 


6301 
364 


388 


S 

f 


So 

53 

32 

43 

34 

131 

291 

44 

35 

411 

511 

61 


523 
302 


266 


Ti 


°    z 

o 


3 

7 

8 

51 

5 
13 

31 

0 
11 

4 

0 

0 


60 
47 


55 


1^ 


0 
0 

1 

1 
111 

01 

6 

0 

5 

8 

0 

0 


33 
26 


21 


Cm 

«  2 


51 
66 
62 

491 

77 

44 

51 

48 

67 

721 

40 

51 


679 
531 


593 


1^ 


IS 

27 

43 

49 

341 

231 

551 

20 

27 

321 

54 

62 


506 
396 

35r 


*  For  a  •ommary  of  obseryations  from  1833  to  1836  inclusive,  see  Reports  of  the 
Regents  of  the  Univeraity  of  the  State  of  New  York  for  the  years  1835  and  1837; 
also,  American  Journal  of  Science,  Vol.  xxviii,  pp.  154 — 159. 
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Ayerage  proportion  of  easterly  winds  in  1000  for  five  years,      346 

Do.  of  westerly  winds      **      for  same  period,  664 

T()e  westerly  surface  winds  being  to  the  easterly  nearly  as  two  to  one. 

Proportion  of  E.  winds  in  the  region  of  clouds,  for  hve  years,  76 
Do.         of  W.  winds,  **  "       for  same  period,  924 

The  westerly  winds  being  to  the  easterly,  in  the  region  of  clouds,  du- 
ring this  period,  in  the  proportion  of  nearly  twelve  to  one. 

From  the  foregoing  synopsis  of  obserTations  it  appears  that  the  main 
current  of  atmosphere  prevailing  in  this  region  is  from  the  southwest- 
ern or  western  quarter.  This  may  account  for  the  general  uniformity 
of  the  course  pursued  by  our  storms,  of  almost  every  description. 

Table  of  the  monthly  mean  height  of  the  barometer  in  English  inches^ 
for  each  of  the  five  daily  observations  recorded  during  the  year 
1837 ;  with  the  average  results  of  the  last  five  years^  1837  included. 


1837. 


January, 
February,    . 
March,    .     . 
A  pril,      •     . 
May,       .     . 
June,       •     . 
July,       •     . 
August,  .     , 
September, 
October, 
November,  . 
December,  , 


Average  results, 


forfi 


e  years. 


*5- 


85529.90829.85420. 


30.039:30. 

21030.24530. 

29.94929. 


29. 

30.022 

30.! 

29.924 

30J 

29. 

30.011 

30. 

30. 

30. 

30.160 

30. 


16730. 


30.097 


03530.075 
95029.960 
30.027 
08630.094 
26230. 
25930 


30.041 
29.960 
30.002 
30.075 
.282,30.243 
27230.239 
30.19:130.166 
19330.144 


30.08730.10330.069 


0^ 


.87429.89029.876 

014130.02130.03630.026 

21030.199130.22530.218 

895  29.907  29.960  29.927 

30.03230.06830.048 

29.93129.96129.948 

29.98530.00530.006 

30.06830.08730.082 


30.234 
30.281 


30.181 


1§ 


30.25630.255 
30.27330.265 


30.16830.18930.173 


30.214  30.180 


30.07330.095  30.085 


30. 11 8  30.086  30.083.30. 105130.096 


In  the  foregoing  table  no  correction  is  made  for  temperature  or  for 
variation  in  the  surface  level  of  the  cistern.  The  annual  mean  of  the 
attached  thermometer  is  near  68°  Fahr.,  and  the  capacity  of  the  tube 
to  that  of  the  cistern  as  one  to  forty.  The  capillarity  of  the  tube  is 
provided  for  in  the  zero  adjustment  of  the  instrument,  and  4ta  position 
is  about  ten  feet  aboiTe  the  ordinary  sea  level. 
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The  irregrular  fluctuations  of  the  barometer  doring  the  year  1837, 
have  been  somewhat  remarkable.  For  the  first  ten  days  in  January, 
which  included  alternations  of  stormy  weather,  the  mean  height  of 
the  barometer  was  only  29.68  inches.  The  mean  of  the  first  ten  days 
in  March  was  30.47  inches,  this  too  being  a  period  of  variable  weath- 
er, with  heavy  gales  on  the  Atlantic,  passing  near  our  coast.  From 
the  18ih  of  September  to  the  18th  of  October,  an  entire  month,  the 
mean  of  the  barometer  was  30.32  inches,  the  mercurial  column  hav- 
ing but  once  in  this  period  fallen  to  30  inches  for  a  single  observation, 
although  several  violent  storms  traversed  the  southern  coasts  of  the 
United  States,  and  over  the  north  Atlantic  during  this  time,  on  routes 
not  greatly  distant  from  this  part  of  our  coast.  Other  periods  during 
the  summer  and  autumn  were  distinguished  by  similar  results.  This 
may  show  that,  while  the  barometer  is  known  to  fall  when  under  the 
action  of  these  storms,  a  contrary  effect  is  produced  upon  the  exte- 
rior border  of  the  storm,  a  fact  which  might  be  inferred  from  the 
known  rotative  character  of  these  gales. 

New  York,  February,  1838. 

2.  Notice  of  a  Bratnah  Press  attached  to  the  eyes  of  certain  fish' 
es ;  by  Dr.  W.  C.  Wallace,  Oculist,  New  York.— When  tracing  the 
nerve  which  supplies  the  muscle  of  the  crystalline  lens  in  the  halibut,  I 
noticed  at  the  bottom  of  the  socket,  an  aperture  communicating  with  a 
passage  of  some  extent,  and  intersected  by  numerous  bands.  As  I  had 
often  before  observed  an  ej9iision  of  water  when  cutting  out  the  eyes 
of  this  animal,  1  procured  another  bead  and  injected  water  into  the 
socket :  the  eyes  were  immediately  elevated,  and  the  field  of  vision 
enlarged.  This  provision  for  projecting  the  eyes  according  to  the 
wants  of  the  animal,  and  for  withdrawing  them  in  case  of  danger,  ex- 
plains the  necessity  for  a  thick  coat  of  jelly,  or  of  fat  behind  the  retina, 
to  keep  the  fine  filaments  of  the  nerve  at  a  proper  temperature. 

The  socket  of  the  turtle  contains  cavities,  into  which  air  may  be 
forced,  and  the  eye  blown  out  The  air  cavities  are  intersected  by  nu- 
merous tendons  and  fleshy  columns,  to  keep  the  eye  from  being  push- 
ed out  too  far.  By  this  contrivance,  the  eye  may  be  sunk  so  far  in 
the  socket,  that  there  is  no  danger  of  striking  the  organ  against  the 
shell,  as  the  head  advances  or  recedes. 

3.  Maynard^s  Catalogue  of  Mathematical  and  Philosophical  hooks. 
•  — A   very   extensive   catalogue  of  mathematical  and  philosophical 

books,  has  been  htely  published  by  Mr.  Samuel  Maynard,  of  London. 
The  books  are  oflered  at  reasonable  prices,  and  among  them  are  many 
that  are  rare  and  valuable.    Mr.  Maynard  confines  himself  to  the  sale 


Digitized  by  VjOOQIC 


Miscellanies.  377 

of  works  on  the  madiemttical  sciences,  and  accordingly,  endeaTors  to 
haFe,  as  nearly  as  may  be,  a  complete  collection  of  such  works.  Those 
who  have  occasion  to  purchase  mathematical  and  philosophical  books, 
might,  we  think,  apply  to  him  with  much  advantage.  His  address  is, 
Mr.  Samuel  Maynard,  No.  8,  EarFs  Court,  Leicester  Square,  London. 

4.  New  Trilohites. 

(1.)  Cbratocephala  ooniata.* 

Communicated  to  the  Western  Academy  of  Natural  Science  at  Cincinnati,  May 
25th,  1838;  by  John  A.  Warder. 

GenuSt  Cbratocephala. 

So  named  because  the  head  is  ornamented  with  appendages  which 
so  nearly  resemble  the  antennae  of  recent  crustaceans,  that  this  genus 
which  we  have  ventured  to  propose,  seems  to  form  the  link  that  was 

*  Prof.  Sillim an — Dear  Sir — I  am  desirous  to  make  use  of  your  valuable 
Journal  to  publish  an  account  of  a  new  trilobite  which  has  been  recently  discov- 
ered. It  difiers  so  entirely  from  the  genera  that  we  find  described,^  and  is  yet  so 
clearly  a  member  of  the  race,  that  the  erection  of  a  new  genus  appears  necessary, 
although  the  proposition  is  made  with  diffidence,  by  one  who  objects  to  the  confu* 
sion  which  is  apt  to  grow  out  of  needless  distinctions,  and  too  great  subdivisions  of 
natural  families.  Although  it  is  generally  admitted  that  they  are  evidently  analo- 
gous to  the  crab,  it  has  been  often  and  strenously  denied  that  trilohites  possessed  any 
organs  corresponding  to  their  arUentuB.  We  are  now  prepared  to  offer  conclusive 
testimony  to  the  contrary.  The  specimen,  of  which  we  send  you  a  drawing,  was 
found  at  Springfield,  Clark  county,  Ohio,  in  the  same  locality  with  the  Calymene 
Blumenbachii,  bufo  ?  phlyctanoides,  and  other  rare  fossils — (all  the  remains  found 
in  that  rock  are  casts  of  the  inner  or  under  side  of  the  crustaceous  covering)^- 
the  one  under  consideration  I  procured  last  week  from  the  cabinet  of  Mary  A. 
Warder. 

Two  specimens  of  another  species  have  been  found  near  this  city  by  J.  G.  An- 
thony, on  the  first  of  April,  presented  to  the  Academy  for  examination  on  the  four- 
teenth, and  reported  on  at  our  meeting  of  the  thirtieth,  at  which  time  it  was 
admitted  to  belong  to  some  unknown  genus  of  trilohites,  bearing  horns  or  feelers ; 
but  the  committee  to  whom  it  was  referred  hesitated  in  describing  it,  because  they 
were  in  hopes  that  some  further  elucidation  would  be  furnished  by  new  and  more 
perfect  specimens.  In  the  mean  time,  J.  G.  Anthony  wrote  letters  and  sent  casts 
to  Prof  Jacob  Green,  and  to  the  Academy  of  Sciences  in  Philadelphia,  to  Dr.  De 
Kay  of  the  New  York  Lyceum,  and  to  Dr.  Storer  of  Boston — so  as  to  disseminate 
the  information  as  much  as  possible,  and  by  this  means  to  secure  the  priority — so 
that  if  any  of  these  gentlemen  have  ventured  to  erect  a  new  genus  from  the  frag- 
ment, I  shall  be  willing  to  have  my  species  merged  in  their  genus,  provided,  the 
characters  will  embrace  it,  as  my  generic  characters  do  Ms;  but  as  I  can  hardly 
imagine  they  have  taken  any  steps  in  tha  matter,  and  as  my  specimen  waa  first 
fbond  and  had  exoited  the  attantioo  of  its  potMeor,  the  following  pi^r  was  pre-  . 
pared  and  read  before  oar  Academy  on  the  evening  of  the  S^th  instant,  at  nin« 
o'clock,  P.  M.  Yours,  retpaotfully,  J.  A.  W. 
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deficient  between  extinct  and  existing  forms,  and  to  confinn  the  gen- 
erally entertained  belief,  that  the  trilobite  race  were  true  analogues  of 
the  Crustacea.  This  genus  embraces  two  species  already  found,  one 
at  Springfield  last  summer,  the  other  near  this  city,  by  J.  G.  Anthony, 
on  the  first  of  April. 

Generic  characters, 

Body^  contractile  ? 

Head,  full,  lobate,  irregular,  tuberculated,  and  furnished  with  two 
antennae  or  horns,  projecting  forward  beyond  the  buckler,  based  be- 
tween the  termination  of  the  front  and  the  margin  of  the  lip ;  between 
them  there  is  a  central  eminence  on  the  mesial  line. 

Front,  prominent. 

Cheeks,  extending  on  each  side  so  as  to  form  large  spherical  trian- 
gles, separated  from  the  front  by  deep  sulci,  in  which  are  placed  ocu- 
liform  processes,  (three  in  number  ?) 

Abdomen  and  tail,  deficient  in  our  specimens. 

Species,  Ceratocephala  ooniata. 

Clypeo  antice  angulare,  convexo,  punctato;  tuberculis  oculiformi- 
bus  eminentissimis  et  triplicibus ;  cornibus  prorsum  expansibus. 

The  head  of  this  species  presents 
the  outward  figure  of  half  an  irregular 
decagon,  full,  nearly  semi-cyJindrical 
in  its  transverse  diameter,  furnished 
with  two  antennae  projecting  forward ; 
they  originate  between  the  front  and 
lip,  nearly  opposite  the  sulcus,  be- 
tween the  front  and  cheeks ;  they  are 
broad  at  the  base,  and  extend  two 
lines  to  the  place  where  they  are  bro- 
ken off:  between  these  and  the  front 
there  is  a  raised  point  half  a  line  high, 
on  the  mesial  line,  covered  with  tubercles  precisely  like  those  of  the 
Calymene  Phlyctanoides.  Lip  raised,  and  semi-circular  anteriorly, 
but  extended  laterally  by  angular  projections  from  the  cheek.  Three 
oculiform  processes  occupy  the  spaces  between  the  frotit  and  cheeks ; 
the  upper  and  lower  pairs  most  prominent,  and  have  deep  pits  beside 
them.  Front,  prominent.  Cheeks,  extending  on  each  side  so  as  to 
form  large  irregular  triangles,  are  ornamented  laterally  by  a  projec- 
tion, supporting  the  angles  of  the  lip,  giving  the  whole  buckler  its 
rery  irregular  form.  Near  the  centre  of  each  cheek  there  is  a  promi- 
nence  half  a  line  high,  apparently  broken  off;  these  are  connected  by 
a  raised  line  sweeping  back  around  the  posterior  extremity  of  tbe 
front. 
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Abdom^  and  tail  wanting  in  our  specimen,  believed  to  be  tnber- 
calar  throughout — (as  a  fragment  presents  that  appearance.) 

Breadth  of  the  head  one  inch  and  a  quarter ;  length  three  quarters 
of  an  inch. 

(2.)  Ckratocephala  ceralepta. 

Commmucated  to  the  Wettem  Academy  of  Nataral  Science  at  Cineinnati,  April 
14th,  1838,  by  JoHir  G.  Ahthont. 

Ceratocephala  ceralepta. — Clypeo  antice  rotundato,  subplano, 
granulato, 

Margine  crenulata. 

Cornibus  prorsum  ezpansibus  et  gracilibus.* 

The  buckler  is  semi-lunate,  surface  covered  with  fine  granulations 
resembling  shagreen  ;  its  margin  is  raised,  presenting  a  rounded  rim, 
over  which  pass  two  antenns,  distant  from  each  other  where  they 
pass  over,  about  one  fourth  of  an  inch.  These  antennod  extend 
one  third  of  an  inch  beyond  the  rim,  and  are 
only  one  third  of  a  line  in  diameter,  forming  a 
character  from  which  we  derive  our  specific 
name,  **  ceralepta"  (slender  horned) ;  their  ex- 
tremities are  broken  off,  and  it  would  appear 
that  they  have  been  several  lines  longer ;  they 
diverge  a  little  at  their  extremity,  being  about  one  line  more  distant 
there  than  at  the  margin  of  the  buckler;  they  are  inserted  about  one 
line  within  the  rim.  Between  the  horns  there  is  a  triangular  process 
extending  from  the  rim  back  as  far  as  their  insertion ;  this  has  two 
deep  sulci  on  each  side,  separating  it  from  the  antennie.  No  abdomen 
or  tail  has  yet  been  found,  which  cojald  be  identified  as  belonging  to 
this  species. 

Only  two  specimens  are  known  to  have  been  found,  both  by  my- 
self. They  were  discovered  among  the  rubbish  thrown  down  from  a 
quarry,  half  a  mile  from  this  place.  Millions  of  fragments  may  be 
found  there  of  Calymenes,  I^oteli,  d&c,  and  we  may  hope  a  more  per- 
fect specimen  of  our  own  species. 

When  first  shown  to  some  scientific  friends,  it  was  pronounced  a 
part  of  Cera urus  pleurexanthemus,  and  Dr.  J.  Green  so  judged  it  from 
an  imperfect  cast  shown  him.  Those  who  have  since  had  an  oppor- 
tunity of  comparing  my  specimen  with  a  Ceraurus  pleurexanthemus 

*  Cabinet  of  John  G.  Anthony. 

t  1.  Under  side  of  the  head  of  Ceratocephala  ceralepta. — ^2.  Upper  view  of  an* 
other  ■peoimeD.    The  color  of  the  fossil  is  a  dark  brown,  nearly  black 
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found  in  this  vicinity  this  spring,  have  discovered  that  it  cannot  be 
confounded  with  it.  Among  those  who  thus  doubted  at  first,  and  after- 
wards became  convinced,  I  may  mention  Dr.  J.  A.  Warder  of  this 
place,  who,  on  a  recent  visit  to  Springfield,  Ohio,  found  among  some 
fossils  belonging  to  his  sister,  a  specimen  of  what  he  deems  another 
species  belonging  to  the  same  genus  with  the  present.  On  consulta- 
tion, we  have  concluded  to  form  a  new  genus,  to  be  called  Cerato- 
cephala,  {fiorned  liead.) 

(3.)  AsAPHus  poLTFLEURUs.    Grecfi,* 

Clypeo?  costis  abdominis  duplicibus ;  cauda  rotunda;  corpore 
convexOf 

This  Asaph,  at  first  sight,  seems  to  differ  especially  from  all  the 
other  American  species  hitherto  noticed,  in  the  number  and  thinness 
of  the  ribs,  or  costal  arches  of  the  abdominal  lobes.  When  carefully 
examined^  however,  it  becomes  obvious  that  the  apparent  number  of 
the  ribs  is  produced  by  a  straight  longitudinal  furrow  on  the  upper 
surface,  which  divides  each  rib  into  two  nearly  equal  portions,  thus 
seemingly  doubling  their  number.  These  furrows  or  grooves  do  not 
terminate  in  the  costal  arches,  but  extend,  in  several  instances  at  least, 
beyond,  into  the  membranaceous  expansion  by  which  they  are  sur- 
rounded. The  ribs  therefore  do  not  end  in  free  angular  points,  as 
those  of  the  A.  Wetherilli,  the  A.  Limulurus,  and  some  others.  The 
membranaceous  expansion  forms  a  narrow  semicircular  border  round 
the  lateral  and  caudal  edges  of  the  body.  The  middle  lobe  of  the 
back  is  very  prominent.  The  animal  is  decapitated,  and  the  fragment 
described  measures  in  length  and  breadth  three  fourths  of  an  inch. 

The  above  trilobite  occurs  in  a  coarse  grained  greyish  limestone, 
which  contains  other  fossils.  It  was  found  by  that  distinguished  geol- 
ogist, Richard  C.  Taylor,  Esq.,  in  the  state  of  Missouri,  on  the  bank 
of  the  Mississippi,  near  the  mouth  of  the  Des  Moins  river.  It  is  to  be 
regretted  that  our  fossil  is  so  much  mutilated  and  worn  ;  but  enough 
yet  remains  to  identify  from  it  the  species,  when  perfect  specimens 
shall  be  discovered.  The  prominence  of  the  middle  lobe  of  the  abdo- 
men indicates  that  it  may  ultimately  be  referred  to  some  other  genus 
than  the  Asaph. 

(4.)  Additional  notices  of  Trilobites. 

Prom  Mr.  J.  Walter,  of  Louisville,  Ky.,  we  have  received  a  draw- 
ing of  a  trilobite  seven  and  a  quarter  inches  long,  by  four  inches  broad. 

*  Communicated  for  this  Journal,  by  Jacob  Grseh,  M.D.  Professor  of  Chemis- 
try in  the  Jefibrson  Medical  College,  Philadelphia. 
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Specimens  we  haye  not  seen,  but  the  drawing  has  been  inspected  by 
a  gentleman,  than  whom  there  is  no  better  authority ;  and  although 
he  wisely  declines  to  give  a  decided  opinion  upon  a  drawing  merely, 
it  appears  probable,  that  this  is  a  new  species  ;  but  we  decline  inser- 
ting either  the  drawing  or  descriptive  notices,  until  a  specimen  can  be 
examined.  This  fossil  is  found  in  Bourbon  county,  Ky. ;  and  about 
thirty  miles  from  that  place,  in  Mason  county,  there  js  found  a  rery 
perfect  trilobite,  two  and  three  quarter  inches  by  one  and  a  quarter. 
Mr.  Walter  will  confer  a  favor  by  sending  specimens  to  Prof.  Jacob 
Green,  Philadelphia,  and  to  the  Editor. 

A  letter  from  Mr.  Willis  Gaylord,  dated  Otisco,  Onondago  county, 
N.  Y.,  June,  1838,  contains  drawings  of  very  perfect  orthoceratites 
and  trilobites,  which  are  known  to  prevail  very  extensively  in  that 
region.  We  believe  the  species  not  to  be  new ;  and  if  they  are  new, 
they  have  probably  not  escaped  the  attention  of  the  gentlemen  enga- 
ged in  the  geological  survey  of  the  state  of  New  York. 

6.  Substitute  for  Emery, — Topaz,  the  discovery  of  which  in  this 
country  was  first  announced  in  this  Journal*  many  years  since,  has 
continued  to  occur  in  such  abundance,  (although  not  in  general  beau- 
tiful,) that  the  owner  of  the  locality  has  been  induced  to  crush  it  to 
powder  as  a  substitute  for  emery.  The  hardness  of  the  topaz  is  siich 
(8)  as  to  place  it  next  to  corundum,  (9)  with  the  exception  of  spi- 
uelle,  automolite  and  chrysoberyl,  which  approach  nearer  to  corun- 
dum than  topaz ;  but  they  have  never  been  found  in  the  quantity  that 
the  latter  occurs  at  Monroe.  And  we  understand  that  those  who 
have  made  use  of  this  substitute  find,  that  for  all  common  purposes,  it 
answers  very  well. 

6.  Temperature  of  the  Saco  River. — I  send  for  publication  in  the 
Journal  of  Science,  a  table  of  observations  made  during  the  past  year 
upon  the  temperature  of  the  Saco  river.  The  experiments  were  made 
in  running  water,  above  the  falls,  and  may  be  relied  upon  as  correct. 

This  river  has  its  source  in  the  '  Notch*  of  the  White  mountains  of 
New  Hampshire ;  is  about  ninety  miles  in  length,  and  falls  into  the 
ocean  three  miles  below  the  place  where  the  observations  were  made. 

It  will  be  noticed,  that  during  the  time  that  the  river  was  covered 
with  ice,  the  water  remained  stationary  at  the  freezing  point.  On  the 
9th  of  December,  at  six  o'clock,  A.  M.,  about  three  fourths  of  the  wa- 
ter was  stopped  by  anchor  ice.  The  day  was  clear,  and  the  warmth 
of  the  sun  having  removed  the  ice,  the  water  flowed  in  the  usual 
quantity  at  about  ten  o'clock. 

•  Vol.  X.  p.  352.   Vol.  XI.  p.  192,  &c. 
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The  river  was  clear  of  ice  on  the  lOdi  day  of  April,  and  closed  on 
the  9th  of  December,  being  the  day  on  which  the  anclior  ice  referred 
to  was  formed,  the  temperature  changing  at  the  same  time  from 
thirty-three  to  thirty-two  degrees. 

I  have  observed  that  in  extreme  cold  weather,  the  vapor  from  the 
falls  has  a  very  sensible  effect  upon  the  temperature  of  the  atmos* 
phere,  the  mercury  commonly  standing  four  or  five  degrees  higher 
within  a  few  rods  of  the  river,  than  it  does  at  the  distance  of  one 
fourth  of  a  mile.  John  M.  Batchxldxr. 

Saco,  May,  1838. 
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7.  Asphaltic  MasHo^  or  Cement  of  SeysseL — A  pamphlet  before 
08,  haft  been  pnblitjthed  in  London,  by  F.  W.  Stmroe,  Civil  Engineer, 
(8vo.  pp.  27, 1887,)  explaining  at  some  length  the  great  importance  of 
the  above  cement,  in  the  construction  of  pavements,  roofs,  floors,  hy- 
drauKe  structures,  and  other  works  of  a  similar  nature.  This  ce- 
ment is  prepared  from  a  bituminous  limestone,  found  at  P3rrimont,  one 
league  north  of  Seyesel,  in  the  department  of  L'Ain,  on  the  eastern 
chain  of  the  Jura  mountains.  This  limestone  is  inpregnated  pr%t^ 
uniformly  by  about  nine  per  cent,  of  bitumen,  and  for  the  purposes  of 
the  arts  is  broken  down  to  a  fine  powder,  being  previously  roasted  to 
drive  off  any  water  that  might  be  present  It  loses  by  the  roasting 
about  one  fortieth  of  its  weight,  and  becomes  so  loosely  coherent  as  to 
be  easily  forced  through  a  sieve,  with  meshes  one  fourth  of  an  inch 
square.  To  the  calcareous  asphalte  thus  prepared,  seven  centimes  in 
the  hundred  are  added  of  bitumen,  extracted  at  the  same  place  from 
the  molaase  (silicioue  gravel  and  bitumen)  which  extends  from  the 
banks  of  the  river  Rhone,  to  the  foot  of  the  Jura,  covering  the  last 
stratum  of  the  superior  calcareous  oolite,  of  which  these  mountains 
are  composed.  This  bituminous  gravel  is  broken  into  egg-shaped 
pieces,  and  thrown  into  boiling  water,  by  which  means  the  bitumen 
is  completely  separated,  with  a  yield  of  about  fifteen  to  eighteen  per 
cent.  The  bitumen  and  calcareous  asphaltum  are  thrown  together  hi 
the  above  proportions  into  iron  cauldrons,  carefully  heated,  and  when 
liquid,  a  quantity  of  clean  gravel  also  heated  quite  hot,  is  projected  into 
the  mass,  and  thoroughly  incorporated  by  stirring.  When  it  is  rather 
more  fluid  than  treacle,  and  begins  to  simmer,  it  is  fit  for  use,  and  may 
be  carried  in  buckets  to  the  moulds,  if  the  blocks  of  a  pavement  are 
desired  ;  or  if  intended  for  lining  walls  of  stone  or  brick,  forming  of 
roofs,  and  the  like,  the  small  gravel  spoken  of  above,  is  omitted. 

Its  application  to  all  the  purposes  of  architecture  where  cements  are 
required,  in  the  construction  of  permanent  floors,  water  tanks,  ^c, 
seems  to  promise  the  most  substantial  advantages*  Several  experi- 
ments have  been  made  to  test  its  strength'as  a  cement,  one  or  two  of 
which  we  will  cite.  Thirty  bricks  were  cemented  together  with  the 
Asphaltic  Mastic*  of  Seyssel :  the  whole  length  was  5  feet  7^  inches, 
each  brick  being  two  inches  thick. 

*  The  fbllowiog  are  the  retail  prices  of  this  material,  both  in  its  native  and  man- 

ufiictured  states,  as  charged  by  the  companj  in  Paria. 

£  s,    d, 

"  Asphalte  in  its  native  state,  per  100  kilograms  (about  219  pounds  Eng- 
lish)   -  1010 

Foot  pavements,  Ac.  &c.  per  metre  superficial  (1,196  square  yards  Eng- 
liah) 0   6  10 

Covering  of  rooA,  per  metre^perfidal  0    7    6 
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*'  Experiment  1. — ^The  length  of  thirty  bricks  was  placed  upon  a 
fulcrum,  or  prop,  as  nearly  in  its  centre  as  would  admit  of  theprojecfU 
ing  ends  being  in  equilibrium  :  fifteen  bricks  were  overhanging  each 
side  of  the  prop,  and  after  being  left  in  that  situation  for  a  length  of 
time,  it  was  ascertained  that  no  sensible  change  had  taken  place  in  any 
of  its  parts. 

«( Experiment  2. — We  next  placed  one  end  of  the  connected  bricks 
upon  a  firm  support,  and  then  placed  heavy  weights  to  keep  that  end 
down,  leaving  twenty-two  bricks  projecting  horizontally,  quite  unsup- 
ported except  by  the  tenacity  of  the  cement ;  this  projection  measured 
four  feet  one  inch ;  the  average  weight  of  the  bricks  was  five  pounds 
each.  After  fifteen  minutes  thus  suspended,  the  extreme  end  appeared 
to  have  descended  near  half  an  inch,  but  of  this  we  were  not  quite  cer- 
tain :  no  further  change  was  at  all  perceptible. 

«« Experiment  3. — This  experiment  was  both  unintentional  and  un- 
satisfactory ;  the  workmen  in  removing  the  bricks  to  rest  each  end 
upon  a  prop,  that  we  might  place  weights  upon  its  unsupported  mid- 
dle, let4)ne  of  the  ends  fall  with  its  full  force  upon  the  ground,  while  the 
other  end  remained  supported  :  a  fracture  was  the  consequence,  but  it 
was  a  brick  that  broke  and  not  the  cement. 

Experiment  4. — Ten  bricks  in  length  were  supported  at  each  end, 
and  the  weight  of  150  kilograms,  upwards  of  300  pounds,  was  placed 
upon  the  middle,  and  was  allowed  to  remain  fifteen  minutes  without 
undergoing  the  least  change ;  additional  weights  were  then  added  till 
they  amounted  to  303  kilograms,  or  upwards  of  606  pounds,  and  af- 
ter being  exposed  to  this  weight  for  ten  minutes  it  broke  at  the  mid- 
dle brick ;  but,  as  in  the  third  experiment,  it  was  the  bjick,  and  not 
the  cement,  that  had  given  way."     pp.  9,  10. 

After  quoting  an  instance  or  two  of  the  use  of  this  material  as  a 
pavement,  we  must  close  our  notice,  and  refer  those  who  wish  further 

The^  following  are  the  prices  at  which  Yorkshire  stone-paring  can  now  be  ob- 
tained in  the  metropolis. 

Tooled.        Rubbed, 
s.    d..       s.    d. 
Three  inch  paving,  per  foot  superficial        ...  090  11| 

Fourincfa        -        -  ditto  ....  10         1    2| 

The  above  are  the  prices  of  the  small  sized  flag-stones ;  but  where  larger  stones 
are  required,  such  as  are  now  employed  for  paving  the  bettermost  streets,  the  York- 
shire landings  must  be  used,  the  prices  of  which  are  as  follows  : 

Tooled.    JtMed. 
8.  d.        a.  d. 

Four  inch,  per  foot  superficial  18       SO 

Five  inch  ditto 2024 

Six  inch  ditto 2  10       3    2'* 
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ibfornratton,  to  the  pamphlet,  itself,  or  to  Mr.  F.  W.  Simms,  Upper 
jQeorge  Street,  Greenwich,  or  136  Fleet  Street 

**  The  foot-path  of  the  eastern  side  of  Pont  Royal,  was  laid  down 
as  an  experiment  two  years  and  a  half  ago  ;  and  although  it  is  stated^ 
that  as  many  as  30,000  persons  pass  and  repass  daily,  yet  it  appears  to 
be  almost  as  perfect  as  when  first  put  down ;  whereas  the  curb  and 
other  stones  with  which  it  is  bounded  have  Worn  to  a  great  extent. 
Our  observations  here  confirm  Chevalier  de  Pambour's  statements* 

^'  The  whole  of  the  foot-paths  on  Pont  de  Carrousal,  have  been 
down  two  yeans  and  do  not  indicate  the  least  wear  whatever ;  this 
specimen  is  also  submitted  to  a  severe  test  from  the  vibrations  of  the 
bridge,  which  is  of  iron,  but  of  so  light  a  construction,  that  the  vibra- 
tion from  passing  carriages,  is  at  least  as  great  as  th^t  of  the  suspen- 
sion-bridge at  Hammersmith  ;  yet  it  has  withstood  this,  and  also  the 
action  of  two  winters,  without  the  least  symptoms  of  cracking  or  de- 
cay," 

'^  We  cannot  omit  to  mention  the  magnificent  piece  of  pavement 
BOW  nearly  completed  in  the  Place  de  la  Concorde  :  in  the  centre  of 
which  the  Egyptian  obelisk  is  erected  :  24,000  square  yards  are  here 
being  laid  down  in  elegant  Mosaic  work,  with  the  aspbalte  of  Seyssel. 
The  ease,  rapidity,  and  simplicity  with  which  this  is  formed,  calls 
forth  the  admiration  of  all  passers-by.  The  fluid  mastic  is  spread  to 
£11  a  mould,  formed  of  bar-iron  of  the  pattern  desired,  (at  the  Place 
de  la  Concorde,  the  design  consists  of  large  squares  alternately  black 
and  white,  each  square  having  a  circular  disk  in  its  centre  of  the  con- 
trary color  to  itself,)  while  the  mastic  is  still  fluid,  a  fine  gravel  is  sifted 
over  it,  either  white  or  black  gravel  according  to  the  color  required, 
and  then  as  the  mastic  setSy  the  whole  is  beaten*  flat  with  wooden 
stampers  of  about  fifteen  inches  long  and  nine  broad  ;  the  pavement 
no  done,  and  after  a  little  wear,  can  scarcely  be  distinguished  from 
granite." 

'*  We  will  here  place  on  record  our  observations  of  the  method  fol- 
lowed in  the  manipulations  of  the  material,,  and  the  formation  of  the 
foundation  to  receive  it,  as  adopted  at  the  Place  de  la  Concorde. 

^  First,  the  ground  is  made  nearly  level,  or  of  the  requisite  slope, 
then  the  curb  stones  are  laid  by  the  mason,  the  surface  of  which  is  left 
about  four  inches  above  the  ground  ;  this  space  is  filled  within  an  inch 
of  the  top  with  beton,  which  is  a.  substitute  for  the  concerto  of  Eng- 
land. The  beton  here  employed  is  thus  constituted.  A  mortar  is 
first  made,  consisting  of  one  third  of  hydraulic  lime,  and  two  thirds 
of  river  sand,  then  one  of  mortar,  with  three  of  cleaned  gravel  well 
mixed,  which  fbrm  the  beton  :  this  must  be  well  pressed  on  its  bed,  and 

Vol.  XXXIV.— No.  2.  49 
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the  snHace  sabgequenilj  imoothed  with  a  thin  coat  of  mottar,  simi- 
larly composed  to  that  aboye  described ;  the  use  of  hydraalic  lime  is, 
that  the  beton  and  mortar  may  set  more  rapidly.  When  the  whole  is 
quite  dry,  and  not  till  then,  the  Mosaic  pattern  may  be  set  out  in  the 
mortar,  and  by  means  of  flat  iron  bars,  rings,  dec  of  the  proper  thick- 
ness (about  half  an  inch)  the  moulds  are  formed,  into  which  the  fluid 
mastic  is  poured,  and  spread  as  before  described.''  pp.  11»  12,  13. 

8.  Rafinesque^s  Botanical  Works. — (Communicated.)— Professor 
Rafinesque  of  Philadelphia,  began  to  print  and  publish  in  1836,  two 
great  botanical  works,  which  he  states  to  be  the  result  of  his  botani- 
cal researches  for  forty  years,  since  1796,  in  the  two  hemispheres. 

The  first  is  Flora  Telluriana,  or  Synoptical  Mantissa  of  two 
thousand  new  or  corrected  families,  genera  and  species  of  plants,  from 
all  parts  of  the  earth,  and  thus  the  first  wOrk  ever  published  in  Amer- 
ica, upon  the  general  botany  of  both  hemispheres.  Three  parts  of 
three  hundred  and  six  pages,  large  8vo.  have  been  published  already. 
One  of  one  hundred  and  four  pages,  containing  the  introduction,  nat- 
ural classification,  and  generic  rules  ;  the  second  of  one  hundred  and 
twelve  pages,  and  the  third  of  one  hundred  pages,  include  eight  hun- 
dred new  or  revised  and  corrected  genera  and  species  with  some  new 
'  natural  orders.  He  has  particularly  revised  the  families  of  Saxifra- 
ges, Grentianea,'Polygones,  Asphodelides,  Helonides,  Orchides,  Astor- 
ides,  Atriplexides,  Labiats,  Resedines,  d&c  This  work  is  supple- 
mental to  DeCandoIle  and  Lindley,  and  contains  many  American 
genera. 

The  second  work  is  New  Flora  and  Botakt  of  North  Amer- 
ica, supplemental  to  all  other  American  floras,  containing  the  gen- 
era and  species  omitted  or  mistaken  by  Pursh,  Michaux,  Torrey, 
Hooker,  Beck,  Elliot,  d&c.  Three  parts  have  also  been  published, 
forming  a  half  volume  of  three  hundred  pages,  8vo.  The  first  con- 
tains the  introduction,  geography,  lexicon  and  monographs ;  the  sec- 
ond, a  historical  sketch,  and  Neophyton  of  three  hundred  new  or  re- 
vised species  of  herbaceous  plants,  whereof  eighty  six  are  monoco- 
tyledons ;  the  third,  sylvan  sketch  and  new  Sylva  of  two  hundred 
and  thirty  four  new  or  corrected  trees  and  shrubs*  There  are  several 
complete  Monographs  of  the  genera  Celtis,  Moras,  Spirea,  Hydran- 
gea, Hamamelis,  Fagus,  Forestiera,  CeanothuSr  and  some  new  genera, 
Nestronia,  Cladastis,  Nudilus,  Zanthyosis.  Also,  monographs  of 
Lechea,  Amphicarpa,  Kuhnia,  Peltandra,  Eclipta,  Crotalaria,  Cap- 
sella,  Baptisia,  Gerardia,  Iris,  Tradescantia,  d&c. 

Both  are  sold  by  the  author,  for  one  dollar  each  part,  or  five  dollars 
for  the  six  parts  already  published.   We  understand  that  he  aceommo- 
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dates  the  botanists,  by  receinng  their  works  in  exchange,  or  else  spe- 
cimens of  rare  plants  :  and  be  receives  subscriptions  for  the  remain- 
der of  his  botanical  and  zoological  publications. 

0.  Wonders  of  Geology t  in  two  Vols.  12mo.,  with  numerous  plates 
and  wood  cutsj  by  Gideon  Mantsll,  LL.  D.,  F.  R.  S.,  M.  G.  S.,  d^., 
d&c — ^This  new  work  we  have,  within  a  few  days,  received  from  the 
respected  author,  and  as  the  present  No.  of  the  Journal  is  near  finish- 
ing, we  hasten  to  give  it  a  passing  notice.  Dr.  Mantell's  earlier 
works,  among  which  were,  Illustrations  of  the  Geology  of  Sussex, 
4to.,  with  42  plates,  that  on  Tilgate  Forest,  4to.,  with  plates.  The 
Geology  of  the  South  East  of  England,  8vo.,  with  numerous  plates 
and  cuts,  and  many  memoirs  and  tracts,  were  published  when  the  au- 
thor resided  in  his  native  town  of  Lewes,  seven  miles  from  Brighton. 
By  his  great  industry  and  zeal,  he  redeemed,  from  the  cares  of  an 
extensive  and  laborious  practice  in  surgery,  time  enough  to  produce 
these  fine  works,  which  rank  with  the  very  first  on  the  science  of 
geology,  and  have  raised  the  reputation  of  their  author  to  a  high  stand- 
ard, giving  him  both  an  European  and  a  transatlantic  fame.  Dr. 
Mantel],  during  his  residence  at  Lewes,  collected  a  splendid,  and  in  a 
great  measure  an  unique  museum,  the  most  remarkable  ornaments  of 
which  were  the  astonishing  fossil  bones  and  other  reliquiae  of  his  own 
region,  discovered  chiefly  by  himself  and  his  family.  Of  this  museum 
we  gave  an  account  at  page  162,  Vol.  23,  of  this  Journal. 

A  few  years  since.  Dr.  Mantell  removed  to  Brighton,  and  there  estab- 
lished his  museum  in  appropriate  apartments.  It  soon  became  a 
nucleus,  around  which  clustered  the  Sussex  Scientific  and  Literary 
Institution,  and  in  its  rooms  were  held  instructive  and  entertaining 
conversaziones.  On  these  occasions  and  in  connexion  with  the  mu- 
seum, many  interesting  objects  of  nature  and  art  were  exhibited  and 
described  by  Dr.  Mantell  and  his  friends,  and  thus  a  hope  was  con- 
ceived and  cherished  (we  wish  we  could  say,  it  has  been  fully  sustain^ 
ed)  that  a  permanent  elevation  might  be  given  to  the  fashionable  crowd 
which  revolve  around  the  court  and  the  throne,  during  its  temporary 
pilgrimages  to  this  favorite  point  on  the  chalky  shores  of  Albion.*  In 
these  efibrts  Dr.  Mantell  was,  primus  inter  pares,  (if  indeed  a  compeer 
be  had,)  among  many  associates  in  science  and  literature,  most  of  them 
Ills  personal  friends,  who  adorned  those  coteries,  so  novel,  in  a  city 
devoted  to  the  splendors  of  the  court  and  the  fashionable  amusements 
of  the  high  and  noble  gentry  who  revolve  in  its  orbit. 

*,Fifty-five  miles  ioath  of  London  on  the  Channel  coait. 
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For  the  sake  of  forwarding  the  great  object  in  riew,  Dr.  Mantell 
yielded  to  the  wishes  of  his  friends  and  the  public,  by  giving  occa-^ 
sional  lectures  on  topics  relating  to  the  sciences  which  he  has  so 
successfully  cultivated.  Those  who  had  read  his  various  works,  in 
which  science,  genius,  and  taste  were  warmed  by  a  noble  but  disci- 
plined and  sustained  enthusiasm,  waited  only  to  learn  whether  his 
powers  as  a  public  speaker  (at  that  time,  as  we  have  been  credibly  in- 
formed, little  inured  to  actual  practice)  were  commensurate  with  his 
high  attainments  as  an  original  investigator,  and  as  a  man  of  science 
and  of  intellectual  vigor ;  nor  were  they  disappointed.  We  are  assured 
by  numerous  public  statements  in  the  Brighton  papers,  as  well  as  from 
independent  sources,  that  his  success  in  this  character  was  fully  com- 
mensurate with  his  previous  reputation.  In  coBsequence,  he  was 
called  upon  to  give  a  regular  course  of  lectures  on  geology  and  the 
connected  sciences,  aided  by  his  magnificent  museum  and  by  ample 
illustrations  from  drawings. 

We  have  ali^eady  mentioned  this  course  of  lectures,  and  we  copied 
an  abstract  of  one  lecture,  as  given  in  a  Brighton  paper.  ^See  Vol.  33, 
p.  3^  of  this  Journal.)  It  was  numbered  1,  and  we  intended,  as  then 
announced,  to  make  other  extracts  from  time  to  time ;  although  ex- 
traordinary absences  and  engagements  have  suspended  the  selectioD, 
we  still  cherished  the  design,  when  the  arrival  of  the  work  announced 
at  the  head  of  this  notice,  superseded  our  purpose,  in  a  way  which  we 
could  not  well  explain,  without  this  introductory  statement. 

The  Wonders  of  Geology  of  Dr.  Mantell  contain  the  substance 
of  the  lectures  given  by  him  at  Brighton,  and  thus  the  public  are  put 
in  possession,  in  a  concise  and  perfected  form,  of  the  whole  of  the 
stores  of  knowledge  from  which  we  intended  to  cull  the  most  instruc- 
tive and  inviting  parts.  We  shall  not,  however,  feel  precluded  from 
proceeding  again  with  our  original  purpose,  especially,  should  ihe 
work  not  appear  in  the  bookstores  of  this  country. 

It  contains,  indeed,  the  principal  wonders  of  geology ;  but  it  would 
be  great  injustice  to  consider  it  as  a  mere  collection  oimirahilicu  It 
embraces  a  regular  system  of  geology,  exhibiting  its  leading  facts,  and 
clearly  elucidating  its  philosophy,  the  latter  being  the  great  object  of 
the  work,  to  which  the  facts,  as  a  basis,  are  only  auxiliary. 

The  arrangement  is,  from  the  alluvial  and  diluvial  down  through 
the  tertiary,  secondary  and  transition  to  the  primary  rocks,  and  all 
the  igneous  formations ;  ending  with  the  actual  ignivomous  mouths, 
as  they  appear  in  the  existing  volcanos.  The  form  of  lectures  (of 
which  there  are  eight)  is  preserved,  with  the  appropriate  style  and 
address,  and  with  the  references  to  the  objects  presented  by  way  of 
illustration. 
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Although  the  lectures  are  necessarily  long,  (since  the  whole  story 
of  the  actual  structure  of  the  crust  of  the  globe  and  of  its  basis  is  told, 
as  far  as  we  know  it,)  they  are  conveniently  divided  under  numerous 
heads,  printed  in  small  capitals,  and  thus  the  eye  easily  catches  and 
reviews  the  various  topics. 

The  plates  are  of  the  size  of  the  volumes,  so  that  there  is  no  incon- 
venience from  folded  paper ;  and  many  appropriate  wood  cuts  in  con- 
nexion with  the  subjects,  chequer  the  pages,  and  thus  speak,  through 
the  eye,  effectively  to  the  mind. 

Many  things  might  be  said  as  to  the  best  arrangement  for  a  course 
of  lectures,  or  for  a  work  on  geology. 

1.  We  may  begin  as  Dr.  Mautell  has  done,  at  the  actual  surface,  and 
proceed  from  what  we  know  and  are  familiar  with,  down  through  for- 
mations less  and  less  known,  until  we  arrive  at  the  deep  profound  of 
the  earth,  the  bathos  of  our  ignorance ;  this  is  in  the  reverse  order, 
both  of  the  chronology  and  deposition  of  the  strata.  On  the  whole, 
this  arrangement  presents  many  important  advantages,  but  leaves 
the  igneous  phenomena  unexplained  until  a  late  period. 

2.  We  may  begin  with  the  granite,  the  deepest  rock  of  which  we 
have  any  knowledge,  and  then  in  the  ascending  order,  we  meet  only 
with  materials  with  which  we  have  been  made  acquainted,  and  of 
which  the  derivative  rocks  are  constructed.  We  proceed  also  from 
animals  and  plants,  the  least  known,  or  entirely  unknown,  through 
successive  families,  more  and  more  assimilated  to  those  of  our  own 
times,  and  end  with  those  that  are  identical  with  the  existing  races. 

3.  We  may  begin  with  the  granite  and  ascend  through  the  ignige- 
nous  rocks  to  the  surface-fires  of  the  actual  volcanos,  and  then,  de- 
scending through  them,  to  their  deep  foci,  ascend  again,  through  the 
schistose-primary,  and  fossiliferous  rocks  to  the  actual  surface ;  or  we 
may  descend  in  the  reverse  order.  ^ 

4.  We  may  begin  with  the  cones  of  active  and  extinct  volcanos — 
descend  through  the  igneous  rocks  to  the  granite,  and  then  up  as  be- 
fore, through  the  primary,  transition,  secondary  and  tertiary,  to  the 
actual  surface,  ending  with  the  diluvial  and  alluvial. 

Having  ourselves  tried  all  these  methods  in  instruction,  we  have 
preferred  the  Ist  and  4th  ;  and  of  these  two,  the  latter,  as  putting  us 
in  early  possession  of  igneous  agency,  the  most  potent,  and  the  most 
concealed  of  the  causes  connected  with  geological  dynamics,  and 
leading  us  naturally  through  the  sequel  of  aqueous  agencies  with 
which  we  are  better  acquainted.  Still,  our  preference  for  this  course 
is  so  slight,  that  for  the  sake  of  leading  on  a  class  by  the  aid  of  so 
instructive  and  delightful  a  guide  as  these  volumes  afibrd,  we  should 
not  hesitate  to  adopt  that  course  which  Dr.  Mantell  has  chosen. 
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Thus  much  of  the  order ;  now  of  the  execution  of  the  Wonders 
or  GxoLoeT.  After  the  ample  proofs  of  talent,  science,  skill,  taste 
and  enthusiasm,  regulated  by  a  severe  induction,  which  Dr.  Manteil 
bad  before  gif  en  us,  it  would  indeed  have  been  surprising  if  his  last 
work  had  not  been  worthy  of  its  predecessors  and  of  its  author ; 
with  pleasure  we  add,  that  it  fully  sustains  its  claims  to  the  lineage 
whence  it  has  sprung. 

In  point  of  science  it  is  precise,  accurate,  condensed  and  cumu- 
lative  in  proof,  conducting  the  pupil  forward  by  a  series  of  steps^ 
grateful  in  the  progress  and  conclusive  in  the  result ;  no  important 
facts  are  omitted  and  none  are  unduly  expanded.^  The  style  is  lucid 
and  flowing,  but  simple  and  elevated,  while  the  figures  render  every 
thing  intelligible,  even  to  the  unprofessional  reader. 

The  introduction  which  precedes,  and  the  retrospect  which  closes 
the  account  of  each  formation,  afford  an  admirable  summary  both  of 
facts  and  doctrine,  «nd  are  distinguished  for  graphic  power,  eloquent 
diction,  and  comprehensive  views. 

The  greatest  excellence  of  Dr.  MantelPs  work  is,  that  it  affords  an 
excellent  pioneer  and  conductor  for  the  pupil  attendiog  a  course  of 
lectures,  and  even  for  the  private  student,  who  has  to  work  his  own 
way  without  a  guide.  In  both  these  respects,  it  is  superior  to  any 
book  with  which  we  are  acquainted,  and  we  shall  be  gratified  should 
it  be  in  our  power  to  introduce  it  to  the  American  public  under  a  form 
in  which  it  can  reach  the  colleges!  and  academies  and  schools — not 
to  mention  the  studies  of  literary  men,  and  the  parlors  of  families.  It 
is  a  work  of  delightful  entertainment  as  well  as  of  instruction,  and 
although  less  elaborate  than  the  original  works  of  investigation  of 
the  same  author,  it  will  find  its  way  to  many  more  readers,  and  will, 
therefore,  be  even  more  extensively  useful  than  they  have  been. 

The  author  modestly  disclaims  the  merit  of  originality,  having,  as 
be  says,  only  strung  together  the  beautiful  pearls  collected  by  others, 
while  he  has  merely  furnished  the  string.     But  his  friends  will  not 

*  If  there  be  any  part  which  some  persons  might  regard  in  this  light,  it  would 
probably  he  what  relates  to  the  local  geology  of  the  English  and  French  secondary 
and  tertiary ',  for  ourselves,  however,  we  should  decidedly  prefer  this  fullness,  es- 
pecially, aided  as  we  have  been  by  our  English  friends,  (and  by  none  so  much  as 
by  Dr.  Manteil  himself,)'with  the  specimens  necessary  to  the  elucidation  of  theme 
fbrmations.  In  this  country,  geologists  might  wish  a  more  ample  account  of  the 
granitic  and  primary  family  which  on  this  continent,  and  especially  in  the  Eastern 
States,  makes  a  great  figure. 

t  We  hope  soon  to  be  able  to  take  similar  ground  with  respect  to  a  new  work 
.of  Mr.  Lyell — Elements  of  Geology,  in  one  volume,  now  in  the  press  in  London. 
Mr.  Bake  weirs  new  edition,  of  which  a  reprint  was  promised  in  our  last  number, 
baa  not  yet,  to  our  knowledge,  arrived  in  this  country. 
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permi  this  inerits  to  rest  here.  They  will  not  forget,  ihat  his  own 
original  investigations  have  been  among  the  most  successful  of  the 
age,  and  their  results  among  the  most  brilliant  obtained  by  geol- 
ogists. 

"  Commencing  with  the  human  epoch,  he  proceeds  through  the  va- 
rious systems  which  preceded  the  creation  of  man,  and  the  several 
eras  of  the  gigantic  elephant;  of  the  tertiary  ;  the  chalk;  the  weald; 
the  oolite  and  lias ;  the  corals ;  the  carboniferous  strata,  and  the  pri- 
mary rocks,  are  by  turns  the  subject  of  instructive  and  delightful  com- 
ment. The  work  is  illustrated  with  much  taste  ;  a  frontispiece  from 
the  hnrin  of  Martin  gives  a  representation  of  the  country  of  the  Igua- 
nodon,  representing  these  monsters  of  the  ancient  world  attacking 
and  devouring  each  other ;  two  drawings  of  corals,  tastefully  design- 
ed, and  splendidly  colored  by  the  pencil  of  Miss  Mantell,  form  embel- 
lishments of  first-rate  beauty^and  interest,  and  nearly  a  hundred  wood 
engravings  with  colored  sections  of  strata,  maps,  &.C.,  bestow  at  once 
pictorial  grace  and  scientific  illustration  on  the  volumes.  A,  work 
commencing  as  does  this  with  the  most  recent  periods,  and  advan- 
cing to  those  incalculably  remote, — in  a  word,  proceeding  from  the 
human  epoch  and  the  connection  of  man  and  his  works  with  the  mu- 
tations of  the  eartb,  tbrough  periods  in  which  no  traces  of  mankind 
are  discoverable,  but  animal  and  vegetable  remains  alone  occur,  down 
to  the  primary  rocks  themselves,  in  which  no  organic  remains  have 
hitherto  been  suppos»ed  to  exist,— comprises  a  vast,  an  almost  unlim- 
ited, field  of  inquiry,  and  requires  in  the  writer  who  should  justly 
describe  them,  qualifications  and  powers  of  no  common  character. 

"  Dr.  Mantell  has  acquitted  himself  admirably  of  the  arduous  task 
which  he  has  chosen ;  and,  as  a  valuable  collection  of  scientific  data — 
as  an  able  generalization  of  facts — as  a  clear  and  lucid  statement  of 
the  chief  principles  and  most  important  deductions  of  geology — ^in 
short,  as  a  highly  valuable  and  useful  epitome  of  the  Encyclopaedia 
of  geological  science,  we  should  unhesitatingly  recommend  this  work 
as  superior,  in  many  essential  particulars,  to  any  yet  published.  Its 
plan  displays  that  lucid  arrangement  and  order  which  eminently  cha- 
racterize the  lectures  of  the  author,  and  by  which  he  is  enabled  to 
render  objects,  apparently  uninviting  or  repulsive,  in  the  highest  de- 
gree attractive  and  pleasing :  to  attract  and  interest  even  the  gentler 
sex  with  studies  which  philosophers  themselves  consider  abstruse  and 
severe,  and  thus  to  show  that  philosophy  is — 

^*  Not  harsh  or  crabbed,  as  doll  fools  suppose, 
But  musical  as  is  Apollo*s  lute." 
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*'  Each  lecture  is  arranged  under  imporUnt  and  attractiye  heads ) 
these  are  referred  to  in  a  copious  index;  while  the  most  difficult 
scientific  terms  are  explained  in  a  glossary ;  so  that  he  who  riini 
may  read." — Brighton  Herald,  (Eng.)  paper,  March  dh  18^. 

The  present  work,  like  others  of  the  same  author,  is  distinguished 
hy  a  reverent  spirit  towards  the  Author  of  nature,  who  appears  to  be 
sometimes  forgotten  by  those  who  investigate  his  works.  Dr.  Man- 
tell's  volumes  will  leave  a  happy  moral  and  religious  impression  upon 
the-  minds  of  jwung  persons ;  and  thus  science,  in  this  department,  as 
well  as  in  others,  will  be  seen  to  be  the  handmaid  and  ally  of  revealed 
religion. 

It  is  an  interesting  fact,  that  among  the  fine  writers  of  the  present 
day,  several  of  the  geologists  hold  a  very  high  rank,  and  their  works, 
although  devoted  to  science,  are  also  an  ornament  to  literature.  Wl\o 
can  write  better  than  Sedgwick,  Buckland,  Lyell,  Greenough,  Dan-* 
beny,  Murchison,  De  La  Beche,  and  Mantell,  and  many  more  geolo- 
gists  who  might  be  named ! 

There  is  but  one  painful  impression  led  on  the  mind,  in  closing  Dr. 
Manteirs  delightful  volumes.  He  informs  us  that  this  is  hi&  farewell 
to  science,*  as  he  must  henceforth  be  devoted  to  the  practice  of  an 
arduous  profession,  and  for  this  purpose  he  has  already  leA  the  clas- 
sical fields  of  his  own  geological  domain — Tilgate  forest  and  Brigh- 
ton clifis  and  the  Chalky  Downs  of  Sussex — to  plant  himself  in  a  sub- 
urban vil]age,t  as  a  practising  surgeon. 

We  were  thus  plaintively  reminded  of  Blackstone^s  touching  fare- 
well to  the  Muses,  when  he  was  about  to  enter  the  gloomy  halls  of  the 
courts  of  law ;  «nd  still  more  forcibly,  of  the  struggle  of  Garrick  be- 
tween Comedy  and  Tragedy,  as  portrayed  by  the  magic  pencil  of  Rey- 
nolds— each  rival  sister  wooing  him  with  admitted  and  almost  prevail- 
ing claims  and  attractions.  In  the  present  contest  between  surgery 
and  geology,  each  striving  to  appropriate  to  itself  an  honored  votary, 
we  dare  avow,  that  our  loyalty  is,  at  all  hazards,  engaged  in  favor  of 
geology ;  and  if  a  transatlantic  republican  might  dare  to  waft  in  the 
western  breeze  a  whisper  that,  perchance,  may  cross  the  ocean  and 
reach  the  ear  of  the  youthful,  lovely,  and  excellent  British  Queen,  it 
would  be^  t?Uit  a  man  who  has  honored  the  British  nation ,  and  delight" 
ed  the  scientific  world  by  his  heauttful  researches,  might  he  made  easy 
to  pursue  the  bent  of  his  own  glowing  and  gifted  mind,  and  thus  to 
work  onward  in  science,  until  the  work  of  life  is  done  ! 

*  At  least,  as  a  lecturer. 

t  Clapfaam  CommoD,  near  London,  distiiiguishecl  as  the  former  resideDce  of 
many  great  and  good  men,  among  whom  were  the  Thorntons,  fiither  and  sons. 
Lord  Teignmoatb,  and  Wilb.erfbrce. 
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10.  Report  aecompanying  the  Map  of  the  extremity  of  Cape  Cod^ 
Mass.^  executed  during  portions  of  the  years  1833,  1834,  and  1835 ; 
by  James  D.  Graham,  Major  U.  S*  Topographical  Engineenu  Doc. 
No.  121.  Jan.  1838.  870.  pp.  101. — This  valuable  document  is  chiefly 
oceupied  with  tables  showing  the  flow  of  the  tides  at  Provincetown 
Harbor,  and  at  Race  Point,  Cape  Cod,  Mass.,  in  1833, 1834,  and  1835, 
and  with  quarter-hourly  tide  tables  kept  at  Provincetown  Harbor,  in 
June  and  July,  1835.  The  observations  were  made  and  the  tables  pre- 
pared under  the  direction  of  Major  Graham.  They  have  eridently  cost 
much  persevering  labor,  and  are  very  creditable  to  all  concerned.  Ob- 
servations on  the  phenomena  of  the  tides  are  at  the  present  day  re- 
ceiving much  attention  from  men  of  science  in  various  parts  of  the 
world,  and  we  have  no  doubt  this  contribution  will  be  gladly  welcomed 
by  all  those  engaged  in  the  elucidation  of  this  interesting  subject* 

1 1 .  Prodromus  of  a  Practical  Treatise  on  ths  Mathematical  Arts : 
containing  directions  for  Surveying  and  Engineering ;  by  Amos 
Eaton,  A.  B.  and  A.  M.,  Senior  Professor  in  Rensselaer  Institute. 
8vo.  pp.  191.  Troy,  N.  Y.  1838. — ^The  author  in  his  preface  states, 
that  this  volume  is  made  up  of  selections  from  a  mass  of  heterogeneous 
materials  which  he  has  been  depositing  in  his  common  journal  for 
more  than  thirty  years.  It  is  a  large  collection  of  miscellaneous  hint«^ 
principles,  rules  and  processes  in  practical  science.  The  following 
list  of  the  titles  will  furnish  a  partial  idea  of  the  topics  treated  of:-* 
Arithmetic,  Trigonometry,  Mensuration,  Land*8urveying,  Statics  and 
Dynamics,  Mechanical  Powers,  Architecture,  Rail  Roads,  Excavations 
and  BrobankmenA,  Canals,  Roads  in  general.  Water  works,  water 
power  applied  to  milling,  d:c.,  Topography,  Materials  for  construc- 
tion, Useful  Rocks  and  Cements,  Timber  materials,  Iron  materials. 
It  is  not  easy  to  give  an  abstract  of  a  work  of  this  nature.  A  brief 
inspection  has  satisfied  us  that  it  contains  much  valuable  matter,  and 
that  it  cannot  fail  to  be  of  great  service  to  all  engaged  in  the  busi- 
ness of  engineering. 

13.  Hydrogen  gas  in  a  lead  pipe^  used  as  an  aqueduct^  in  a  letter 
to  the  Editor  from  Nklson  Walkly. — I  was  at  the  house  of  a  friend 
daring  the  last  summer,  and  while  there,  he  was  engaged  in  laying 
lead  pipe  from  a  spring  to  his  house  for  conducting  the  water,  a  dis- 
tance of  three  quarters  of  a  mile. 

Between  the  spring  and  his  house  was  a  hill  several  feet  higher 
than  the  spring,  and  several  whose  summits  were  not  as  high.  His 
house  was  fifteen  feet  lower  than  the  spring.  He  informed  me  that  he 
had  laid  down  his  pipe  several  times  and  set  the  water  running,  but 
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it  never  had  continued  to  run  ^oyer  ten  days  at  a  time.  He  bad  re- 
peatedly taken  it  up  and  tried  it,  supposing  it  contained  a  leak.  He 
called  on  the  man  whom  he  had  originally  employed  to  lay  his  pipe, 
for  a  cause,  and  found  that  he  knew  nothing,  except  that  the  stoppage 
was  occasioned  by  air,  and  that  air  could  not  get  in,  unless  there  was 
a  leak  in  the  pipe.  My  friend,  when  I  arrived,  was  taking  up  his 
pipe  for  the  last  time,  to  try  whether  there  was  a  leak.  After  trying 
it  with  a  pressure  of  50  lbs.  to  the  inch,  he  found  no  leak  and  laid 
down  his  pipe,  and  by  means  of  a  forcing  pump  set  the  water  running 
again.  As  formerly,  after  running  less  and  less  for  about  ten  days,  it 
entirely  ceased.  I  then  took  it  in  hand,  determined  to  find  out,  if 
possible,  the  cause  of  the  obstruction.  I  made  a  puncture  in  the  pipe 
at  one  of  the  high  places  lower  than  the  spring,  and  found  that  the 
pipe  contained  not  air,  but  hydrogen  gas.  I  was  now  more  embarras- 
sed than  before,  as  I  could  not  imagine  what  was  the  source  of  the  hy- 
drogen. I  happened  about  that  time  to  take  a  tin  cup  of  water,  and 
noticed  a  row  of  minute  bubbles  along  the  seam ;  the  thought  struck 
me,  that  it  was  the  combination  of  metals  in  the  pipe  that  occasioned 
galvanic  action  sufficiently  powerful  gradually  to  decompose  the  water. 

To  try  it,  I  put  a  small  piece  of  the  same  pipe  into  a  tumbler  of 
water,  and  after  standing  two  days,  I  found  the  pipe  covered  with  a 
coat  of  white  oxide,  with  the  exception  of  the  seam  where  it  was 
soldered  together,  and  there  the  tin  which  composed  the  solder  was 
perfectly  bright.  From  this  I  inferred,  that  the  galvanic  action  of  the 
pipe  on  the  water  produced  decomposition,  the  oxygen  combining 
with  the  lead,  and  the  hydrogen  carried  along  by  the  water  until  it 
came  to  the  high  places  in  the  pipe,  and  there  atcumulated  until  it 
filled  the  pipe  and  entirely  obstructed  the  water. 

To  remedy  this  difficulty,  I  made  holes  into  the  pipe  at  every  high 
place,  and  soldered  over  them  a  vertical  tube,  open  at  the  top,  excep- 
ting the  hill  that  was  higher  than  the  spring,  and  to  that  part  of  the 
pipe  T  soldered  a  tube  similar  to  the  others,  with  this  exception,  that  I 
soldered  it  up  at  the  top.  The  first  mentioned  tubes  let  the  g%s  escape 
as  it  came  along,  and  the  one  on  the  highest  elevation  sufifered  the  gas 
to  accumulate  in  it  until  a  small  bubble  protruded  below  the  end  of 
the  vertical  tube,  and  was  detached  from  the  body  of  the  gas  in  the 
tube  and  carried  on  by  the  water.  After  the  above  arrangement  was 
effected,  the  water  was  set  running,  and  has  continued  to  run  without 
any  sensible  diminution  ever  since,  upwards  of  eight  months.  Query. 
Is  not  the  action  of  water  upon  lead,  mentioned  in  Vol.  xxxiv,  p.  5^, 
of  this  Journal,  occasioned  by  a  combination  of  some  other  metal  with 
the  lead  ? 

TuKaloosa,  Ala.  May  35th,  1838. 
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13.  BttunUntzatian  of  peat  and  conversion  into  coal. — At  page  73 
of  the  present  volume  this  fact  is  mentioned  ;  the  following  more  full 
notice  of  it  is  contained  in  Dr.  Charles  T.  Jackson's  Report  on  the 
Geology  of  Maine,  pp.  80,  81. 

*^  In  Limerick  we  examined  the  peat  bogs  on  the  estate  of  Mr.  Eben- 
ezer  Adams,  where  a  very  remarkable  substance  is  found  resembling 
exactly  the  cannel  coal.  It  is  found  at  the  depth  of  three  feet  from 
the  surface  of  the  peat  bog,  amid  the  remains  of  rotten  logs  and  beaver 
sticks,  showing  that  it  belongs  to  the  recent  epoch.  The  peat  is 
twenty  feet  deep,  and  rests  upon  white  siliceous  sand.  This  recent 
coal  was  found  while  digging  a  ditch  to  drain  a  portion  of  the  bog,  for 
the  sake  of  obtaining  peat  as  a  manure  ;  about  a  peck  of  it  was  saved, 
and  served  to  supply  us  with  specimens.  On  examination,  I  found 
that  it  was  formed  from  the  bark  of  some  tree  allied  to  the  American 
fir,  the  structure  of  which  may  be  readily  discovered  by  polishing  sec- 
tions of  the  coal,  so  that  they  may  be  examined  by  the  microscope^ 
^*  It  contains  in  100  grains, 

Bitumen,  -  -  -  •>  72 

Carbon,  -  -  -  -  21 

Ox.  Iron,  .  -  -  .  4 

Silica,     -  -  •  •  .  1 

Ox.  Manganese^  •  ^  •  2 

100 
*^  This  substance  is  a  true  bituminous  coal,  containing  more  bitumen 
than  is  found  in  any  other  coal  known.     I  suppose  it  to  have  been 
formed  by  the  chemical  changes  supervening  upon  fir  balsam,  during 
its  long  immersion  in  the  humid  peat. 

"  The  discovery  of  the  recent  formation  of  bituminous  coal,  cuts  the 
gordian  knot  which  geologists  and  chemists  are  endeavoring  to  un- 
ravel, and  shows  that  the  process  is  still  going  on.  The  difference 
between  bitumen  and  resin  is  not  very  great,  and  the  absorption  of  a 
small  quantity  of  oxygen  is  all  that  is  required  to  effect  the  change. 
Other  localities  of  this  curious  substance,  may  be  found  by  searching 
the  numerous  peat  bogs  in  other  parts  of  the  state." 

The  coal  measures  of  Mansfield^  Mass-^  are  in  the  conglomerate 
or  graywacke ;  a  fact  that  would  not  be  readily  admitted  in  England. 
It  is  evident  that  our  conglomerate  rests  on  sienite,  and  alternates 
with  the  argillaceous  slate  rocks :  also,  that  its  mineralogical  compo- 
sition and  structure,  as  well  as  its  position,  atamp^it  as  a  graywacke 
formation  ;  and  yet  it  is  full  of  coal  plants !  I  have  collected  fourteen 
or  fifteen  species  there  during  three  visits  to  the  roines.^ 

*  Extract  of  a  letter  to  the  Editor  from  Dr.  Jackson. 
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14.  Denial  of  a  charge  of  plagiarism ;  by  Dr.  W.  C.  Wallace, 
Burgeon  to  the  InsiitutioD  for  the  Blind. — In  the  London  Magazine  of 
Natural  History,  for  March,  1S38,  there  is  the  following  statement, 
by  John  Dalrymple,  Esq.,  Lecturer  on  Surgery  at  Sydenham  College. 

**  Some  few  years  back,  in  examining  the  organ  of  vision  in  a  pike, 
{Esox  luciuSf)  I  observed  a  small  roundish  grey  colored  body,  about 
the  size  of  a  hemp-seed,  attached  to  the  circumference  of  the  lens ; 
and  at  the  same  time,  certainly  without  due  consideration,  I  designa- 
ted it  a  muscle,  principally  from  the  fact,  that  I  traced  a  nerve  run- 
ning from  the  posterior  part  of  the  eye,  to  this  peculiar  body.  The 
preparations  then  made  I  exhibited  to  some  young  American  gentle- 
men, attending  the  practice  of  the  Moorfields  Ophthalmic  HospitaJ.'* 

**  That  the  existence  of  this  body  is  yet  unknown  in  England,  at 
least,  is  I  think  borne  out  by  the  fact,  that  the  learned  Professor  of 
Comparative  Anatomy  at  the  Royal  College  of  Surgeons,  Mr.  Owen  ; 
and  Mr.  Yarrel,  so  well  known  by  his  beautiful  work  on  the  ichthy- 
ology of  Great  Britain,  were  both  unacquainted  with  the  circumstance 
when  I  mentioned  it  to  them." 

'*  In  a  number  of  the  America;n  Journal  of  Science  and  Arts,  will 
be  found  a  somewhat  similar  account  of  a  muscle,  discovered  in  the 
eye  of  the  streaked  bass,  {Perca  nohilis  vel  MitchillU)  by  Mr.  W.  Clay 
Wallace,  surgeon  to  the  New  York  Institution  for  the  Blind.  This 
gentleman  did  me  the  favor  to  send  me  over  about  twelve  months 
since,  his  paper  published  in  that  Journal.  From  the  circumstance 
of  my  not  being  aware  of  being  personally  acquainted  with  Mr.  Wal- 
lace, /  cannot  help  suspecting  that  he  is  one  of  the  Americans  to 
vjhom  the  observations  made  by  me  were  imparted  at  the  Ophthalmic 
Hospital  some  years  agoJ*^ 

In  justice  to  the  young  American  gentlemen  attending  the  practice 
of  the  Moorfields  Ophthalmic  Hospital,  I  deny,  says  Dr.  Wallace,*  that 
I  ever  saw  or  heard  of  Mr.  Dalrymple,  previous  to  the  publication  of 
my  discovery  in  1835,  or  that  I  ever  had,  directly  or  indirectly,  any 
communication  with  any  person  who  had  seen,  or  even  heard  of  him 
or  his  imparted  observations.  Mr.  Dalrymple  published  an  elaborate 
work  on  the  eye,  a  copy  of  which  was  presented  to  me  by  a  highly 
valued  friend  in  the  year  1835.  As  there  was  nothing  definite  stated  in 
his  work  about  the  means  by  which  the  focus  of  the  eye  is  regulated  to 
diiferent  distances,  nor  of  the  body  attached  to  the  crystalline  lens,  I 
immediately  forwarded  him  a  copy  of  my  paper.  From  this  state- 
ment it  is  obvious,  that  if  I  were  disposed  to  deviate  as  far  from  can- 
dor and  courtesy  as  Mr.  Dalrymple  has  done,  I  might  with  far  greater 

*  In  a  Utter  to  the  Editors  of  thii  Journal. 
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plausibnitf,  turn  the  tables  upon  him  and  aaj;  /cannot  kelp  su^pee^ 
ting  that  he  is  one  of  those  to  whom  ike  observationa  made  by  me 
were  imparted  throv^h  the  medium  of  Silliman^s  Journal  in  1834, 
and  now  published  as  his  own  in  the  Magazine  of  Natural  History^ 
in  1838. 

16.  Gold  in  Georgia, — A  correspondent  in  Georgia,  intimately  ac- 
quainted with  the  gold  mines  there,  informs  as  recently  that,  although 
the  gold  is  of  a  very  superior  quality,  averaging  940  to  1000,  the 
deposit  mines  are  nearly  exhausted,  and  until  labor  in  this  country 
becomes  redundant,  it  is  doubtful  whether  the  vein  mines  will  pay  the 
expense  of  working  them. 

16.  Yale  Natural  History  Society. — ^This  Society  has  been  already 
mentioned  in  our  pages.  The  progress  of  institutions  of  this  nature 
must  always  be  slow,  especially  during  the  first  years  of  their  exist- 
ence, and  before  a  considerable  library  and  museum,  and  important 
transactions  have  called  public  attention  to  them.  Already,  several 
valuable  original  papers  have  been  published,  by  the  Society,  in  this 
Journal,  evincing  originality  and  accuracy  of  scientific  investigation, 
and  illustrated  by  ample  and  finished  engravings,  by  no  means  unwor- 
thy of  older  and  more  celebrated  associations.  We  learn  that  it  is  the 
intention  of  the  Society,  as  soon  as  practicable,  to  collect  these  papers, 
and  to  publiiih  them  as  transactions.  It  has  doubtless  been  an  advan- 
tage to  the  Society,  that  they  have  been  able  to  place  their  memoirs 
before  the  public  so  soon  after  their  being  ready,  and  it  is  to  be  hoped 
that  they  will  always  be  able  to  do  so. 

The  museum  of  the  Society  has  advanced  faster  than  was  expected. 
A  valuable  collection  of  several  hundred  species  of  birds  was  received 
two  years  since  from  a  member  in  China,  (Dr.  Parker,)  and  the  Kber- 
ality  of  the  public  has  enabled  the  Society  to  display  them  to  great 
advantage.  Their  collections  in  the  other  departments  of  zoology, 
and  in  botany,  are  small,  but  a  nucleus  is  formed  in  each.  The  spe- 
cimens collected  by  Prof.  C.  U.  Shepard,  illustrative  of  the  geology  ef 
this  State,  were,  by  the  permission  of  his  Excellency  Gov.  Ekl wards,  - 
deposited  in  the  Society's  rooms,  and  constitute  a  cabinet  of  more 
than  ordinary  interest. 

The  library  is  yet  small,  but  the  means  exist  to  a  certain  extent,  of 
increasing  it  as  soon  as  is  deemed  expedient  Some  additions  have 
been  made  to  it  during  the  past  year,  of  which  none  are  more  impor- 
tant than  the  Transactions  of  the  Zoological  Society  of  London.  An 
effort  was  just  commencing  by  the  Society  to  raise  a  fond  of  $20,000 
for  the  increase  and  support  of  the  library ;  but  before  much  could  be 
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^one,  the  pecuniary  embarraument  of  the  country  came  on ;  and  it 
was  deemed  expedient  to  withhold  all  solicitation  after  about  $1,700 
had  been  pledged.  William  Maclure,  Esq.  of  Mexico,  (to  whose  pa- 
tronage the  Academy  of  Natural  Sciences  in  Philadelphia  chiefly  owe 
their  present  prosperity,)  with  his  usual  liberality,  gave  the  sum  of 
fife  hundred  dollars  to  the  library,  free  of  all  conditions. 

17.  Meteoric  Shower  in  April — The  fact  that  a  meteoric  shower 
occurred  about  the  last  of  April,  1803,  seemed  to  furnish  reason  for 
the  expectation  that  an  unusual  display  of  meteors  might,  by  proper 
efforts^  be  detected  at  this  season  of  the  present  year.  According  to 
the  best  information  obtainable,  that  shower  occurred  on  the  morn- 
ing of  the  20th  of  April,  1803.  Arrangements  were  consequently 
made  for  observations  on  the  morning  of  April  20,  1838,  at  Porto 
Rico,  W.  1. ;  Tuscaloosa,  Ala. ;  KnoxviUe,  Tenn. ;  Hudson,  Ohio ; 
Bufiato,  N.  Y. ;  New  York  City,  and  New  Haven.  From  Porto  Rico 
DO  returns  have  been  received.  At  Tuscaloosa,  observations  were 
accidentally  omitted.  From  Hudson,  Ohio,  Prof.  Loomis  reports 
that  the  weather  was  unfavorable,  but  that  between  S^h.  and  4A. 
A.  M.  it  was  clear  in  the  east,  and  nothing  unusual  was  seen.  At 
Buffalo,  N.  Y.  observations  were  made  on  the  morning  of  the  21st, 
by  Mr.  R.  W.  Haskins  and  Dr.  C.  H.  Raymond.  The  sky  was  par- 
tially cloudy,  but  clear  enough  to  permit  them  to  decide  that  nothing 
uncommon  was  visible.  The  previous  morning  was  overcast.  At 
New  York  City,  Mr.  G.  C.  Schaefier  saw  nothing  unusual;  but  the 
view  was  much  interrupted  by  clouds.  At  this  place,  observations  on 
the  mornings  of  the  20th  and  21st  detected  nothing  more  than  com- 
mon. On  the  night  of  the  20th,  at  Knoxville,  Tenn.,  Prof.  Wright, 
with  an  assistant,  saw  164  meteors  between  10  P.  M.  and  4  A.  M.  of 
the  21  St  This  number  is  probably  somewhat  above  the  average,  but 
how  much  above,  additional  observations  are  needed  to  determine. 

The  facts  here  recorded  do  not  decide  whether  a  meteoric  shower 
did  or  did  not  visit  the  earth  on  or  about  the  20th  of  April,  1838.  In 
a  case  of  this  nature,  a  negative  cannot  be  established  without  a  clear 
sky  and  numerous  observers  encircling  the  whole  globe.      £.  C.  H. 

New  Haven,  Conn. 

18.  Improvements  in  Magnetical  Apparatus. — At  the  meeting  of 
the  British  Association,  held  in  Bristol,  in  1836,  the  Rev.  W.  Scoresby 
made  a  communication  to  the  Physical  Section,  on  an  improved  mode 
of  construction  in  magnetic  needles  for  compasses,  d&c.  by  the  combi- 
nation in  a  parallel  series,  not  in  contact,  of  several  thin  plates  of  tem- 
pered steeh    A  variation  instrument,  which  he  at  that  time  exhibited, 
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constructed  on  this  principle,  was  stated  ^  hare  a  far  greater  directlye 
energy  than  any  instrument,  of  the  nature  of  a  compass,  previously 
constructed.     Since  that  period  Mr.  Scoresby  has  been  pursuing,  as 
opportunity  offered,  an  extensive  series  of  investigations  on  the  sub- 
ject ;  both  as  to  the  law  of  combination  in  steel  plates  and  bars,  and 
as  to  the  effect  of  temper,  thickness,  d&c.  on  the  aggregate  power ; 
with  the  view  of  producing  more  powerful  instruments  for  determin- 
ing the  delicate  variations  in,  and  the  actual  condition  of,  the  earth's 
magnetism ;  a  subject  now  engaging  attention  in  some  of  the  princi- 
pal observatories  in  Europe.     The  results,  which  have  been  success- 
ful beyond  the  objects  originally  contemplated,  haye  been  recently 
communicated  to  the  Institute  of  France.     One  of  these  results  likely 
to  be  of  much  importance  in  magnetical  science,  to  which  it  is  exten- 
sively applicable,  is  that  of  producing  permanent  artificial  magnets  of 
almost  unlimited  power.     On  the  principle  of  construction  of  com- 
pound magnets  hitherto  adopted,  only  a  very  limited  number  of  bars 
could  be  combined  with  advantage,  in  consequence  of  the  great  de- 
terioration of  power  occasioned  by  the  condition  of  violence.     Mr* 
Scoresby  found,  on  combining  very  superior  plates  of  tempered  steel 
of  two  feet  in  length  and  about  ^th  of  an  inch  in  thickness,  that  the 
first  six  plates  received  so  much  power  that  no  additions,  however 
great  the  number,  were  capable  of  producing  more,  in  the  aggregate, 
than  about  double  that  power.     Aiming,  however,  to  counteract  the 
tendency  to  such  rapid  deterioration,  Mr.  Scoresby  made  some  mag- 
netical combinations  of  perfectly  hard  steel  plates,  (which  he  has  a 
ready  method  of  magnetizing  and  testing,)  by  means  of  which  an  al- 
most unlimited  power  can  be  obtained.    Already  this  combination  hat 
been  carried,  with  no  inconsiderable  augmentation  of  the  aggregate 
energy,  to  the  very  last,  to  the  extent  of  several  dozens  of  hard  plates, 
15  inches  in  length,  so  as  to  produce,  by  such  combination,  a  com- 
pound magnet  of  yery  extraordinary  power  for  its  mass.    The  appli** 
cation  of  this  principle  to  apparatus  for  magnetic  electricity  will  ob- 
viously be  of  much  advantage  for  compactness  and  power ;  whilnt  the 
application  of  the  discovery  to  variation  needles,  dipping  needles,  and, 
probably,  to  sea  compasses  also,  promises  to  be  of  much  importance 
in  experimental  science,  as  well  as  for  practical  and  economical  pur- 
poses.    Mr.  Scoresby*s  investigations  have  also  led  to  other  practice 
results,  such  as  the  meaus  of  testing  most  rigidly  the  quality  and  tem- 
per of  steel  plates,  and  of  bars  intended  for  compound  magnets  on  the 
ordinary  construction,  by  which  the  best  plates  can  be  selected  and 
the  most  powerful  combinations  may  be  obtained. — Land,  and  Edin. 
PMl.  Mag.,  ApriU  183a 
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19.  Meteorological  Society^ 

[Established  in  1828,— revived  in  1836. — 47,  Hatton  Garden^  London.] 

Officers  for  the  Sessions  1838  and  1839. 

President — George  Birkbeck,  M.  D.,  F.  G.  S.,  &c. 

Vice  Presidents — ^neas  Mc.  Intyre,  LL.  D.,  F.  L  S.,  M.  B.  S.,  ^dc. 
Richtrd  Taylor,  Esq.,  F.  R.  S.,  F.  R.  A.  S,  Ac. 

JVeasurer — Charles  Shearman,  Esq.,  F.  R.  A.  S.,  Ac 

Secretary— Vf.  H.  White,  M,  B.  S.,  &c. 

Other  members  of  ike  Council — Charles  Henry  Adams,  Esq.  W. 
R.  Birt,  Esq.  The  Right  Honorable  Lord  Robert  Grosvenor,  M.  P. 
Sir  J.  F.  W.  Herschel,  K.  H.,  F.  R.  S.,  F.  A.  S.,  &lc.  Samuel  Luck 
Kent,  Esq.,  F.  G.  S.,  &;c  John  Lee,  LL.  D.,  F.  R.  S.,  F.  A.  S., 
P.  N.  S.,  Ac.  Jonathan  Pereira^  Esq.,  F.  L.  S.,  Ac.  Captain  Sir 
John  Ross,  R.  N.,  F.  R.  S.,  Ac.  John  Reynolds,  Esq.,  M.  B.  S.  James 
George  Tatem,  Esq.    Robert  Carr  Woods,  Esq. 

The  number  of  members  amounts  to  sixty-two,  of  which  ten  are 
honorary  and  twelve  associate  members. 

The  Council  refers  with  pleasure  to  the  very  interesting  and  valua- 
ble communications,  amounting  to  upwards  of  sixty,  received  during 
the  last  fifteen  months,  from  the  following  gentlemen  : — C.  H.  Adams, 
Esq.,  Edmonton, — Wm.  Addison,  Esq.,  Great  Malvern, — W.  R.  Birt, 
Esq.— H.  W.  Bailey,  Esq.,  Thetford,— Rev.  W.  T.  Bree,  Allesley 
Rectory,— Rev.  W.  B.  Clarke,  A.  M.,  F.  G.  8.,  Ac,  Poole,— Dr.  Clut- 
terbuck,  London, — Charles  Conway,  Esq.,  M,  B.  S.,  Near  Monmouth, 
— Professor  Cerquero,  Astro.  Royal  San  Fernando, — Wm.  Gardiner, 
Jun.,  Esq.,  Dundee, — Lieut.  Grey,  Associate,  Australian  Expeditioo, 
— J.  W.  G.  Gutch,  Esq.,  Swansea, — Sir  J.  F.  W.  Herschel,  K.  H., 
F.  R.  S.,  F.  A.  S.,  Ac,  Feldhausen,  South  Africa. — Graham  Hutchi« 
son,  Esq.,  Glasgow, — Samuel  Luck  Kent,  Esq.,  F.  G.  S.,  High  Wy- 
combe, — Lieut.  Morrison,  R.  N.,  M.  B.  S.,  Galway, — S.  Moss,  Esq., 
Cheltenham, — Henry  Ommanney,  Esq.,  Australian  Survey, — ^Profes- 
sor Olmsted,  Yale  College,  United  Sutes, — John  Prideaux,  Esq., 
Plymouth, — Professor  Quetelet,  Royal  Academy,  Brussels, — Capt. 
Sir  John  R<»ss,  R.  N.,  F.  R.  S.,— John  Ruskin,  Esq.,  Oxford,— Capt 
Smyth,  R.  N.,  F.  R.  8.,  Observatory,  Bedford,— J.  G.  Tatem,  Esq., 
High  Wycombe,  Bucks,— J.  Tem pieman,  Esq.,  St.  John's,  Newfound* 
land, — R.  C.  Woods,  Esq.,  London, — and  others,  who  are  not  mem- 
bers of  the  society. 

The  thanks  of  the  society,  are  due  to  the  following  contributors  to 
the  society's  library, — ^The  Albany  Institute, — The  South  African  In- 
stitution,— Prof.  Quetelet, — Prof.  Olmsted, — M.  D'Avezac, — Gra- 
ham Hutchison,  Esq. — ^Patrick  Murphy,  Enq. — Lieut.  Morrison,  R.  N. 
~Prof.  Whewell,— Capt  Smyth,  R.  N.— Dr.  Lee,  F.  R.  S.— Ac.  Ac 
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As  coon  as  the  funds,  of  ihe  society  ^will  permit,  the  Ootineil  will 
publish  several  interesting  papers,  illustratire  of  meteorological  phe- 
nomena ;  in  which  important  proceeding  they  will  be  greatly  assisted, 
by  the  valuable  observations  made  by  Sir  J.  F.  W.  Herschel,  at  the 
Cape,  in  the  period  during  which  he  has  been  stationed  in  that- inter- 
esting portion  of  the  globe. 

The  Council  requests  that  all  communications  or  donations  of 
books,  instruments,  ^c.  may  be  forwarded  to  the  secretary.  No*  47, 
Hatton  Garden,  London. 

We  have  learned  with  pleasure  by  a  letter  from  the  secretary,  Mr. 
White,  dated  April  2d,  1838,  that  this  important  society  is  proceeding 
with  fair  prospects  of  success.  We  invite  the  attention  of  American 
meteorologists  to  the  great  importance  of  coincident  observations  in 
this  country,  upon  the  plan  recommended  by  Sir.  J.  F.  W.  Herschel, 
of  which  we  have  received  an  example  from  the  society  for  37  hours, 
commencing  at  6  A.  M.  of  the  21st  of  March,  and  ending  at  6  P.  M. 
of  the  22d.  The  plan  has,  we  are  aware,  been  carried  into  effect  in 
several  places  in  the  United  States,  and  the  results  made  public  by  the 
Albany  Institute ;  but  it  is  very  desirable  that  observations  of  this  na- 
ture should  be  multiplied,  and  that  scientific  individuals  in  ewery  part 
of  our  land  should  lend  their  aid  to  an  object  so  important. 

We  have  also  received  a  copy  of  the  laws  and  regulations  of  the 
society,  which  appear  judiciously  devised,  and  it  will  give  us  pleasure 
to  aid  its  efforts  in  any  way  in  our  power.  We  give  the  result  of  its 
observations  for  the  37  hours  named  above. 

MAXIMUM   OF   THE  21st.  MAXIMUM    OF   THB   22d. 


On  the  Earth,    -        -    48°  2 
4  feet  above  do.  -    60    0 

30  feet  above  do.        -    63    0 


On  the  Earth,  -  -  42°  6 
4  feet  above  do.  -  -  49  0 
30  feet  above  do.  -    46    0 


MINIMUM    OF   THE  21st.  MINIMUM    OF   THE   22d. 


On  the  Earth,     -        -    34°  6 
4  feet  above  do.  -    35    0 

30  feet  above  do.        -    33    0 


On  the  Earth,  -  -  32°  5 
4  feet  above  do.  -  -  35  0 
30  feet  above  do.  -    34    0 


20.  London  Electrical  Society f  and  Annals  of  Electricity^  Mag* 
netism  and  Chemistry f  ^c. — To  this  important  branch  of  knowledge 
a  distinct  journal  is  now  devoted,  and  a  society  has  been  formed  for 
its  more  assiduous  cultivation. 

The  journal,  which  at  first  appeared  quarterly,  is  now  published 
monthly,  under  the  able  supervision  of  Mr.  William  Sturgeon,  lec- 
turer on  Experimental  Philosophy  at  the  Honorable  East  India  Com- 
pany's Mil.  Sem.  Addbcombe,  &c.  6lc* 

Vol.  XXXIV.— No.  8.  61 
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Id  the  journal  are  contained,  not  only  original  British  papers,  but 
reprints  or  abstracts  of  the  principal  things  published  on  these  sub- 
jects in  other  European  countries  and  in  the  United  States.  Figures 
are  liberally  supplied  in  handsome  lithographed  plates,  and  we  can- 
not doubt,  that  a  periodical  work  on  these  very  important  subjects* 
conducted  with  so  much  spirit  and  ability,  will  be  fully  sustained  and 
prove  eminently  beneficial.  We  heartily  wish  it  success,  and  hope  it 
will  be  extensively  patronized  in  this  country.  The  price  of  each 
No.  is  2^.  6(2.  sterling.  Mr.  Sturgeon  is  assisted  by  gentlemen  emi- 
nent in  the  departments  of  philosophy  to  which  the  journal  is  devoted. 

The  Electrical  Society  have  commenced  their  publications  in  a 
quarto*  form  ;  the  first  No.  contains  the  rules  and  regulations  of  the 
society,  and  a  manly,  sensible,  introductory  discourse,  by  Mr*  Stur- 
geon, setting  forth  the  objects  in  view.  The  second  No.  contains  two 
papers  on  important  subjects. 

1.  The  action  of  the  Voltaic  battery  shown  to  be  two-fold,  and  the 
distinction  between  the  terms  quantity  and  intensity  determined  by  the 
theory  of  vibration  ;  with  a  reply  to  the  various  objections  made  to 
the  theory,  by  Mr.  Thomas  Pollock,  read  Oct.  21st,  and  Nov.  4th,  1837. 

2.  Description  of  some  experiments  made  with  the  Voltaic  battery, 
by  Andrew  Crosse,  Esq.,  of  Broomfield,  near  Taunton,  for  the  pur- 
pose of  producing  crystals,  in  the  process  of  which,  certain  insects 
constantly  appeared.  Communicated  in  a  letter,  dated  Dec.  27th, 
1837,  addressed  to  the  secretary  of  the  London  Electrical  Society. 

21.  Columhite  and  tin-ore  at  Beverly y  Mass, — Prof.  Shepard  finds 
small  12-sided  prisms  of  columbite  and  heroitropic  crystals  of  tin-ore, 
in  the  green  feldspar-rock,  discovered  by  the  late  Dr.  Cornelius. 

22.  Geological  akd  other  reports. 

We  have  before  us, 

1.  Dr.  Charles  T.  Jackson's  Second  Report  on  the  Geology  of 
Maine.    Augusta,  Maine.  1838.  pp.  168. 

2.  His  Second  Annual  Report  on  the  Geology  of  the  public  lands 
belonging  to  the  States  of  Massachusetts  and  Maine,  pp.  93« 

3.  Professor  Hitchcock's  Report  on  the  Re-ex^mination  of  the  eco- 
nomical Geology  of  Massachusetts,  in  relation  to  its  soils,  agriculture^ 
fuel,  ores,  ^c.  ^c. 

4.  Second  Report  on  the  Geology  of  New  York,  being  State  docu- 
ment No.  200.    pp.384. 

*  A  very  inconvenient  form  for  an  active  society,  whose  publications  ought  to  be 
etsily  portable  without  injury,  even  about  the  person,  and  as  cheap  as  is  consistent 
with  efficiency  and  respectability .--JE^. 
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5.  Annual  Report  of  Ae  Regents  of  the  Univ^drtity.  No.  WL  March 
1,  1838.  pp.  220. 

6.  First  Report  on  the  Agricalture  of  Massachusetts,  by  Henry 
Colman,  commissioner  for  the  Agricultural  Survey  of  the  State, 
pp.  139. 

7.  First  Annual  Report  of  the  Board  of  Education,  Sue.  Boston. 
1838.  pp.  76. 

8.  Report  of  the  Secretary  of  the  Board  of  Education  on  the  sub- 
ject of  School  Houses,  supplementary  to  the  above,  pp.  64. 

9.  The  statistical  tables  of  Massachusetts.  Except  the  last,  which 
was  mentioned  at  p.  213  of  this  volume,  these  reports,  important  as 
they  are,  must,  for  the  present,  stand  with  only  a  titular  enrollment 
W^e  have  fully  the  will,  but  at  present,  have  not  the  power  to  do  more. 
We  trust  that  some  of  them,  and  especially  those  on  geology,  will  be 
mentioned  hereafter. 

Journal  of  an  Exploring  Tour  beyond  the  Rocky  Mountains^  in 
1835-6,  and  7 ;  by  Rev.  Samuel  Parker,  A.  M.  With  a  map  and  an 
engraving.  Ithaca,  N.  Y.  1838.  pp.  378,  large  12mo. 

Mr.  Parker's  tour  was  made  under  the  American  Board  of  Commis« 
sioners  for  Foreign  Missions,  with  particular  reference  to  the  Indians. 

This  main  object  is  kept  steadily  in  view,  and  there  is  much  valua- 
ble information  in  the  work  in  relation  to  the  aborigines,  whose  in- 
teresting condition  and  ultimate  prospects  are  deservedly  exciting  the 
sympathies,  exertions,  and  contributions  of  the  christian  people  of  the 
United  States. 

The  work  contains  also  numerous  facts  of  deep  scientific  interest, 
especially  in  relation  to  the  ample  and  decisive  proofs  of  igneous 
action  and  of  earthquakes  in  the  Rocky  mountains,  and  the  country 
between  them  and  the  Pacific.  It  would  give  us  pleasure  to  make  an 
abstract  in  relation  to  trap,  basalt  and  undoubted  modern  volcanic  pro- 
ducts, but  as  we  have  neither  room  nor  time,  we  can  only  recommend 
the  perusal  of  the  work  both  to  the  lovers  of  nature  and  of  man.* 

British  Annual  and  Epitome  of  the  progress  of  Science^  for  1838, 
edited  by  Robt.  D.  Thomson,  M.  D.  Lond.  1838.  18mo.  cloth,  let- 
tered, pp.  387.  This  valuable  work  was  preceded  last  year  by  a  sim- 
ilar volume,  containing  Recent  progress  of  Optical  Science,  by  Prof. 
Powell ;  Experiments  and  Observations  on  visible  Vibration  and  No- 
dal division,  by  C.  Tomlinson,  Esq. ;  Recent  Progress  of  Astronomy, 
by  W.  S.  B.  Woolhouse,  Esq.,  &c. ;  the  History  of  Magnetical  Dis- 

*  •  •  — ~~~ 

*  We  cannot,  however,  entirely  recommend' the  cosmogony  of  this  16th  chapter, 
and  a  few  words,  which  we  could  wish  had  been  omitted,  especially  as  the  style  is 
in  general,  simple,  lucid,  and  graphic. 
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corerjf  by  Thomas  Davies,  F.  R.  S.»  dec. ;  Recent  Progress  of  Veg- 
etable Chemistry,  by  Robt  D.  Thomson,  M.  D. 

The  present  volume  contains  a  calendar  with  ample  astronomical 
information,  by  W.  S.  B.  Woolhouse,  Esq.,  ^c. 

Contributions  to  a  table  of  the  Chronology  of  Science. 

Weights  and  measures,  English  and  Foreign. 

Tables  of  the  coins  of  different  countries. 

English  and  Foreign  Uniyersities,  and  Scientific  and  Literary  Insti« 
iutions  and  Libraries. 

A  new  and  beautiful  numismatic  process. 

Sketch  of  the  History  and  Present  State  of  Geology,  by  Professor 
Thomas  Thomson,  M.  D.,  6lc. 

On  the  Principles  of  Classification,  as  applied  to  the  primary  divi- 
sions of  the  Animal  Kingdom,  by  Prof.  Robt.  E.  Grant,  M.  D.,  &^c., 
with  numerous  figures. 

Notices  of  new  chemical  substances  discovered  during  the  past  year, 
by  Robt.  D.  Thomson,  M.  D. 

Notice  of  the  life  of  James  Watt 

Queries  respecting  universities  and  seminaries  of  education. 

These  volumes  are  replete  with  valuable  and  interesting  informa- 
tion, conveyed  in  a  perspicuous  and  attractive  form,  and  we  trust  will 
command  the  patronage  which  shall  insure  their  continuance,  year  by 
year. 

Various  Journals. — We  can  only  name, 

1.  The  Indian  Review  of  works  of  Science,  and  Journal  of  Foreign 
Science  and  the  Arts,  embracing  Mineralogy,  Geology,  Natural  His* 
tory.  Physics,  ^c.  Edited  by  Frederick  Corbyn,  Esq.  The  three  first 
numbers  are  missing — also  the  13th,  and  the  last  received  is  No.  18, 
September,  1837,  with  an  extra  copy  of  15. 

fL  The  Hawaiian  Spectator.  Honolulu,  Oahu,  Sandwich  Islands, 
No;  1.    By  an  association  of  gentlemen,  pp.  112. 

3.  The  Gardeners'  Magazine,  and  Register  of  Rural  and  Domestic 
Improvement.  Nos.  36,  37,  38,  and  39, — the  latter  for  April,  1838. 
By  J.  C.  Loudon,  F.  L.  S.,  6lc.  Lond. 

4.  The  Continental  and  British  Medical  Review,  or  Monthly  The- 
rapeutical Journal,  by  A.  M.  Bureaud  Riofrey,  M.  D.  Nos.  10, 11,  and 
12— the  latter  for  February,  1838. 

The  Indian  Review  and  Hawaiian  Spectator,  are  memorable  in  the 
history  of  periodical  literature,  on  account  of  the  countries  from  which 
they  come,  and  we  cannot  doubt,  that  they  are  an  acceptable  acquisi- 
tion to  the  intellectual  and  moral  world. 

We  hope  hereafter  to  draw  upon  their  pages  to  enrich  our  own. 
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Abstract  of  a  meteorological  Joamal  for 
1837,  kept  at  Marietta,  O..  132. 

New  York  city,  373. 

Acid,  pjrogenic,  new,  906. 

Aerolites  in  Brazil,  209. 

Agaasiz's  work  on  fossil  fisbes,  adran' 
cin{[,  46,  212. 

A^issiz's  work  on  the  Echinodermata, 

Air,  Prof  Lloyd  on  the  clearness  of  7. 
Air  pump,  new,  described  by  Prof.  John 

ston,  86. 
Allantoin,  43. 

Analysis  of  scales  of  fossil  GaTial,  901. 
Animals,  Indian  mounds  in  the  form  of, 

88. 
Annals  of  N.  Y.  Lyceum  of  Nat.  History, 

noticed,  214. 
Anthony,  John  6.,  description  of  a  new 

trilobite,  379. 
April,   on  the  question  of  a  meteoric 

shower  in,  398. 
Arsenical  pyrites,  yein  of,  114. 
Asaphus  polypleurus  described  by  Dr.  J 

Green,  S^. 
Asphaltic  mastic^  383. 
Association,  British,  7th  meeting  of,  1. 
Atmosphere,  on  the  temperature  of,  by 

Poisson,  57. 
An^t  9th  and  10th,  shooting  stars  of, 

Aurora  BoreaJis,  altitude  of,  288. 

disturbs  the  magnetic  needle.  969. 
its  occurrence  in  summer,  19. 
ofNov.  14th,  1837, 267. 
splendid  display  of  in  1789,  904. 

B. 

Bache,  Prof,  on  heat,  39. 

Bake  well's  Geolorf,  3d  American  edi- 

tion  announced  ,^19. 
Barnard,  Prof  F.  A.  P.,  account  of  the 

splendid  aurora  borealis  of  Noy.  14th, 

ifer,  267. 
Barometer,  mean  height  of  at  New  York, 

374. 
Batchelder,  J.  M.,  on  temperature  of  Sa- 

CO  riyer,  381. 
Baup,  on  a  new  pyromnic  acid,  906. 
Bigelow's  Statistics  of  Mass.  noticed,  213, 
Bituminization  of  peat,  73,  395. 
Bolton,  Dr.  Jas.,  on  warming  honses,  84. 
Bonite,  i^tum  of,919. 
Botanical  works  of  Rafinesqae^  noticed, 

386. 
Boulders  in  Illinois,  141. 


Bowditch,  Nathaniel,  obituary  of,  290. 

Brain,  structure  of,  31. 

Bramah  press  attached  to  the  eyes  of 
fishes,  376. 

Brewing,  influence  of  electricity  on,  8. 

Brewster,  Sir  D.,  on  a  new  property  of 
light,  90. 

new  structure  in  the  diamond,  37. 

^^rijMP'  geological  report  of  Ohio,  no- 
ticed, 197. 

British  Association,  7th  meeting  of,  1. 

Brongpiart,  Adolphe,  on  the  ancient  yeg- 
etation  of  the  earth,  315. 

C. 

Calicns  Americanus,  detailed  description 
of,  by  C.  Pickering  and  J.  D.  Dana,  225. 

Calstronbarite,  a  new  mineral,  described, 
161. 

Canal, Michigan  and  Illinois, route  of,  138. 

Candle-nut  tree,  oil  of,  209. 

Carbonic  acid,  non-decomposition  of  by 
plants,  44.  ^ 

Carpenter,  Dr.  W.  M.,  on  fbssiUi  in  Lo«- 
isiana,  201. 

Cast  iron,  comparatiye  constitution  of  by 
hot  and  cold  blast,  21. 

Cement  of  Seyssel,  383. 

Ceratocephala  goniata,  described,  377. 

ceralepta,  described,  379. 

Chicago,  nature  of  the  lake  shore  near  it, 
134. 

Chlorine  found  in  meteoric  iron,  335. 

Cholera,  Dr.  Mackintosh  on,  49. 

Christie  on  the  aurora  borealis  in  sum- 
mer, 19. 

Coal  formation  in  Illinois,  149. 

Coal,  fossils  contained  in,  96. 

Columbite  and  tin-ore  at  Beyerly,  Mass., 

Copper  metallic,ga]yanic  fbrmation  of, 44.  . 
Correlatiyes,  Greek,  Prof  Gibbs  on,  337. 
Couthouy,  J.  P.,  description  of  new  shells 

byj  916. 
Crama  Americana,  by  Dr.  Morton,  no- 

ticed;  214.  ' 

Crime  m  Liyerpool,  statistics  of,  33. 
D. 

Dalton  on  non-decompodtion  of  carbonic 

acid  by  plants,  44. 
Dana,  J.  D.  and  C.  Pickering,  description 

of  Caligus  Americanus  by,  295. 
Declination,  magnetio,  in  the  U.  S.  990. 

De  la  Riye  <m  deetro-magnetio  oorrents,6. 

runonstratiye  pronouns,  their  nature  ex- 
plained, 340. 
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Diamond,  new  structure  in,  37. 

Diell,  Rev.  John,  on  the  oil  of  the  can 

die-nut  tree^  209. 
Dikes  of  trap  m  gneiss,  105, 108. 

in  granite,  105. 
Diluvial  scratches,  107. 
Dip  of  the  magnetic  needle  in  the  U.  S. 

Dipping  needle  reyolying  by  terrestrial 
magnetism,  126. 

Dobereiner  on  the  non-existence  of  a  com- 
pound of  platinum  and  hydrogen.  207. 

DiV  rot,  essay  on  by  P.  Ramey,  Iw. 

Dublin,  magnetical  observatory  at,  3. 

E. 

Earth,  ancient  vegetation  of,  315. 
heat  of,  36,  57. 

Earthworks  and  Indian  mounds  in  Wis- 
consin, 88. 

Eaton.  Prof  ^  his  practical  treatise  on  the 
mathematical  arts,  noticed,  393. 

Echinodermata,  work  on,  by  Agassiz,  212. 

Editor,  letter  to,  concerning  this  journal, 
211. 

Electrical  relations  of  bases  and  acids,  8. 

§rotection,8. 
ociety  of  London,  401. 
Electricity,  lateral  discharge  of,  16. 

magnetic,  researches  in,  364. 
Electro-magnet,  a  new  compound  one 

described,  167. 
Electro-magnetic  currents,  6. 
Electro-marnetical  instruments,  by  Prof 
Locke,  125. 

by  Dr.  C.  G.  Page,  163,368. 
Emery,  substitute  for,  381. 
EttricK,  on  browning  gun-barrels,  45. 

F. 

Faraday  on  electrical  relations,  8. 
Fluorspar,  octahedral,  locality  of,  117. 
Fossil  bones  found  at  Jackson,  O.,  362. 
fishes  in  Connecticut,  198. 
Virginia,  201. 
Prof  Agassiz's  work  on ,  212. 
Fossils  in  coal,  26. 

G. 

Galvanic  formation  of  metallic  copper,44. 
light,  transmission  of  through  met- 
als, 205. 

Gay ial,  fossil  scales  of,  analyzed,  201. 

Geological  reports  noticed,  185—198,402. 

Geology  of  Maine,  Dr.  C.T.Jack8on  on,69. 
Renwick's  Outlines  of,  183. 
the  White  Mountains,  by  Prof 
O.  P.  Hubbard,  105. 

Geology  of  Upper  Illinois,  by  Prof  C.  U. 
Shepard,  iM. 

Geolojgy,  Wonders  of,  by  Dr.  Mantell, 
reviewed,  387. 

Gibbs,  Prof.  J.  W.,  on  Greek  correla- 
tives, 337. 

Globe,  terrestrial,  temperature  of,  57. 


Gneiss,  dikes  of  trap  in,  108. 

Gold  in  Georgia,  notice  of,  397. 

Goliathus  magnus,  27. 

Graham,  Major  Jas.  D.,  his  report  on  the 

tides  of  Cape  Cod,  noticed,  30^. 
Granite  bouloers,  112. 
Granite,  decomposing,  116. 
Granite  veins  in  granite,  123. 
Greek  correlatives.  Prof.  Gibbs  on,  337. 
Green,  Dr.  J.,  description  of  a  new  trilo- 

bite,  380. 
Gun-barrels,  mode  of  browning,  45. 

H. 

Haile,  A.  B.  and  E.  C.  Herrick,  observa- 
tions on  magnetic  needle  during  Au- 
rora of  Nov.  14th,  1837,  269. 

Haskins's  (R.  W.)  translation  of  Araco 
on  meteors  of  Aug.  9th  and  10th,  1^. 

Haskins's  (R.  W.)  translation  of  Bronjg- 
niart  on  ancient  vegetation  of  tne 
earth,  315. 

Haskins's  (R.  W.)  translation  of  Poisson 
on  heat  of  the  earth,  &c.,  57. 

Heat,  researches  on,  by  Prof  Bache,  39. 

Henry,  Prof,  on  the  lateral  discharge  of 
electricity,  16. 

Herrick,  E.  C.,on  shooting  stars  of  Aug. 
9th  and  10th,  1837,  180. 

Herrick,  E.  C,  on  observations  for  a  me- 
teoric shower  in  April,  1838,  396. 

Herschel's  (J.  F.  W.)  redisooveiy  of 
sixth  satellite  of  Saturn.  207. 

Hildreth,  (S.  P.)  meteor,  jour.  1837, 132. 
report  on  geol.  of  Ohio,  196. 

Holland  on  respiration,  26. 

Horse,  fossil  teeth  of,  figured,  202,  90S. 

Houghton's  (Dr.)  report  on  geol.  of  Mich- 
igan, noticed,  190. 

Hubbard,  Prof  O.  P.,  on  mineralogy  and 
geology  of  the  White  mountains,  105. 

Hydro|pn  cas  disengaged  in  a  lead  wa- 
ter pipe,  393. 

I. 

Ichthyolites,  localities  of,  198,  201. 
Indennite  pronouns,  nature  of,  342. 
Indiana,  Dr.  D.  D.  Owen's  geol.  report  of, 

noticed,  193. 
Instruments,  magneto-electric,  new,  364. 
Intestinal  worms.  Dr.  Richardson  on,  10. 
Iron  for  railways,  15. 

hematitic  ore,  in  Maine,  73. 
Iron,  meteoric,  found  at  Claiborne.  Ala., 

332. 

J. 

Jackson,  Dr.  Chat.  T.,   on  geology  of 

Maine,  69. 
Jackson,  Dr.  Chas.  T.,  on  meteoric  iron 

ofClaibome,  Ala.,332. 
Jackson,  (La.)  fossils  found  at,  201. 
Johnston,  Prof  John, on  anew  air  pomp, 

86. 
Journal ,  notice  of  this,  31 1 . 
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Keels  of  ebips,  35. 
Kirtland,  Prof.,  hi£  geological  report  of 
Ohio,  noticed,  197. 

L. 
Lake  shore  near  Chicago,  111.,  134. 
Latitude  of  Yale  College,  309. 
Lead,  action  of  water  od,  25, 393. 
Liebig  on  uric  acid  and  urea,  40. 
Light,  new  property  of,  20. 
Limnoria  terebrans,    its  destruction  of 

wood,  27. 
Lindley,  Prof.,  on  plants  growing  under 

glass,  11. 
Locke,  Prof,  on  mafneto-electricity,  and 

electro-m^eticafmachines,  125. 
Longitude  ofYale  College,  309. 
Loomis,  Prof  Elias,  on  latitude  and  lon- 
gitude ofYale  College,  309. 
Loomis,  Prof  Elias,  on  variation  and  dip 

of  the  mai;netic  needle  in  the  United 

States,  (with  a  chart,)  290. 
Lost  rocks  on  the  Illinois  prairies,  141. 
Lungs,  dust  in,  29. 
Lyceum  of  Nat.  Hist,  of  New  York,  An 

nals  of,  noticed,  214. 

M. 

KcCord,  J.  S.,  meteorol.  register  hvy  908. 

Mackintosh  on  dust  in  the  lungs,  29. 

Maecenas,  bust  of,  discovered,  51. 

Magnetic-electric  maehine  of  great  pow- 
er, by  C.  G.  Page,  163. 

Magnetic  needle,  dip  and  variation  of  in 
the  United  States,  290. 

Magnetic  needle,   disturbance  of  by  an 
Aurora,  269. 

Magnetic  electricity^  12B. 

researches  m  byC.  G.  Pace,  364 

Magnetical    apparatus,    Scoresby^s    im- 
provements in,  398. 

Maine,  Dr.  Jackson's  remarks  on  ceoloffv 
of,©^.  ^   *^ 

Mantell's  Wonders  of  geology  reviewed, 
3o7.  • 

Mather,  W.  W.,  report  on  geology  of 
Ohio,  noticed,  196,  347. 

Maynard's  catalogue  of  scientific  books, 

Meteoric  iron  from  Claiborne,  Alabama, 

analyzed,  332. 
Meteoric  showers  of  antiquity,  182. 
Meteorites,  fall  of,  in  Brazil,  209. 
Meteorol.  journal  for  1837  at  Marietta,  O., 

132. 

New  York,  373. 
Society  of  London,  400. 
Meteors  of  Aug.  9  and  10, 1837, 180. 
Mica  Slate  crowns  Mount  Washington, 

Michigan,  report  on  geology  of,  190c 

and  Illinois  canal,  route  of,  138. 
Mineral  springs  and  salt  in  Upper  Illi- 
nois, 157.  I 


Minerals,  new,  161, 319. 

Mineralogy  and  geology  of  White  Mts., 

by  ProfVO.  P.  Hubbard,  106. 
Mines,  temperature  of,  47. 
Mining,  Tarlor's  observatione  on,  9. 
Moon  has  no  influence  on  tides  of  the 

Pacific,  83. 
Morton,  Geo.,  his  Crania  Americana  no- 
ticed, 214. 
Mount  Washington,  popular  notices  of, 
by  G.  W.  Nichols,  73. 

remarks  on,  by  the  editor,  76. 
by  Prof  O.  P.  Hubbard,  120. 
Murray  on  variation  of  pressure  on  the 
human  body,  30. 

N. 
Needle,  magnetic,  din  of,  in  the  U.  S.,  308. 
disturbance  of,  by  an  Aurora,  269. 
variation  of,  in  the  U.  S.,  308. 
North  American  Crania,  remarks  on,  by 

Dr.  Warren.  47. 
Northwich,  salt  mines  of,  55. 

O. 

Obituary  of  Nathaniel  Bowditch,  220. 

Observatory,  magnetic,  at  Dublin,  3. 

ofYale  College,  latitude  and 
longitude  of,  309. 

Octahedral  fluor  spar,  locality  of,  117. 

Ohio,  reports  on  geological  survey  of, 
noticed,  196. 

Olmsted's  Nat.  Phil.  3d  edit,  announced, 
219. 

Orford,  locality  of  brown  tourmalin  at. 
204. 

Outlines  of  Geology,  Renwick*s,  183. 

Owen's  geol.  report  of  Indiana,  noticed, 
193. 

P. 

Page,  Dr.  C.  G.,  on  new  magneto-electri* 
cal  machine,  163.  368. 

Researcoes  in  magnetic  elec- 
tricity, 364. 

Pennsylvania,  geol.  report  of,  noticed, 
188. 

Phenakite  found  in  Mass.,  339. 

Pickerinff,  Chas.,  and  J.  D.  Dana,  descrip- 
tion of  Callous  Americanus,  225. 

Plague,  localities  of,  in  Constantinople, 

Planetary  spaces,  heat  of,  57. 
Platinum,  no  compound  of,  with  hydro- 

^n,207. 
Poisson,  on  the  temperature  of  the  earth 

and  planetary  spaces,  57. 
Producta,  new  species  of,  144, 150, 153. 
Profile  Mountain,  122. 
Pronouns,  their  nature  explained,  337. 
Pump,  air,  of  new  construction,  86. 
Pyrogenic  acid,  new,  206. 


Quartz,  smoky  crystallized,  locality  of, 
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Rafinesqae,  C.  R.  his  botanioal  workt 

notioedy  386. 
Railway,  iron,  15.       « 
RaiDey,  Phinebas,  on  the  dry  rot,  169. 
Redfield,  Wm.  C,  meteorol.  journal  kept 

at  New  York,  373. 

notice  of  fossil  fishes  in  Va.,  201 
Renwick's  Outlines  of  Geology,  noticed, 

183. 
Respiration,  remiurks  on,  by  Dr.  Holland, 

Ro^rs's  geol.  report  of  Penn.,  noticed, 

Rot,  dry,  remarks  on,  169. 

8. 
Saco  rirer,  temperature  of,  381. 
St  John,  Samuel,  on  shooting  stars  ofl 

Aug.  9  and  10, 1837, 180. 
Saturn,  sixth  satellite  of,  207. 
Scoresby's  improvements  in  magnetic  ap- 
paratus, 398. 
Shells,  new  species  of,  described  by  J.  P. 

Couthouy,  216. 
Shepard,  Inrof.  C.  U.,  on  a  second  locality 

or  topaz  in  Conn.  329. 

Calstronbarite,  a  new  mineral,  161. 
Phenakite  in  Mass.,  329. 
the  geology  of  Upper  Illinois,  134 
Warwickite,  a  new  mineral,  313. 
Sherwood,  Dr.  H.  H.,  his  discoveries  in 

magnetism,  announced.  210. 
Shooang  stars  of  Aug.  9  and  10,  1837, 

180. 
Silica  in  plants,  27. 
Slate  melted  into  homstone,  73. 
Smoky  quartz,  crystallized,  locality  of, 

114. 
Soil  of  Illinois  prairies^  analysis  of,  160. 
Springs,  mineral,  in  UUnois,  157. 
Starved  rock  in  Illinois,  145. 
Statistical  tables  of  Mass.,  noticed,  213. 
Steam  vessels,  safety  of,  35. 

T. 

Tarlor*s  observations  on  mining,  9. 

Taylor.  R.  C,  on  Indian  moumb  in  ani- 
mal forms,  8B. 

Temperature  of  the  earth  and  planetary 
spaces,  57. 

Tennessee,  geol.  report  of,  187. 


Thomas.  James,  on  transmission  of  gal- 
vanic light,  205. 
Thomson  on  cast  iron,  21. 
Tides  at  Cape  Cod,  observations  on,  393. 
Timber,  proper  season  for  cutting,  169. 
Tomlinson,  David,  on  the  tides,  81. 
Topaz,  powder  of.  used  as  emeiy,  381. 

second  locality  of,  in  Conn.,  329. 
Tourmalin  at  Orfbrd,  N.  H.,  204. 

Rumney,  N.  H.,  107. 
Trap  dykes  in  gneiss  and  granite,  106— 

Travertine,  deposit  of,  152. 
Trilobites,  new  species  o^  377. 
Troost*s  geol.  report  of  Tennessee,  187. 

U. 

Upper  Illinois,  geology  of,  134. 
Unc  acid  and  urea,  researches  in,  40. 

V. 

Variation  of  the  magnetic  needle  hi  the 

U.  S.,  290. 
Vermilionville,  HI.,  outcrop  of  coal  at, 

149. 

W. 
Walkly,  N.,  on  hydrogen  gas  in  a  lead 

water-pipe,  393. 
Wallace,  Dr.  W.  C,  on  a  Bramahpress 

attached  to  the  eyes  of  fishes,  376. 
his  replv  to  John  Dalrymple,  396. 
Ware,  Rev.  Henry,  notice  m  an  aurora 

in  1789,  204. 
Warren  on  North  American  Crania,  47. 
Warwickite,  a  new  mineral,  described, 

313. 
Waves,  observations  on,  1. 
Washington,  Mt.,  popular  notices  of  by 

G.WT  Nichols.  73. 

remarks  on,  by  the  editor,  76. 
Prof.  O.  P.  Hubbard,  120. 
White  Mta.,  observations  on  thttr  mine- 

eralogy  and  geology,  105. 
Wind,  general  direction  of,  at  New  York 

for  five  yearSj  374.       « 
Wisconsin,  Indian  mounds  in,  88. 

Y. 

Yale  College,  latitude  and  longitude  of, 

309. 
Yale  Nat  Hist.  Soc.,  notice  of,  397. 
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MR.    BUCKINaHAM*S    ADDRESS 
TO    THE    PEOPLE    OF    T  H  K    UNITED    STATES. 

New  Yorkf  October  25,  1837. 

MbN|  BftETHE£N,  AND  FeLLOW-ChBISTIANS  r 

The  numbers  of  human  beings  that  every  day  approach  your  shores  from  all  parts  of 
the  old  world,  must  so  familiarize  you  with  the  arrival  of  strangers  from  every  quarter  of 
the  globe,  as  to  justify  your  indifference  toward  all  who  do  not  ask  your  attention  on  some 
special  account,  since  it  would  be  impossible  for  you  to  show  it  to  every  individual  of  so 
countless  a  multitude,  and  without  some  grounds  on  which  to  establish  exceptions^ 
none  could  be  fairly  expected  to  be  made.  This  consideration,  while  it  will  fortify  me 
in  the  propriety  of  the  step  I  am  taking,  vrill  also,  I  trust,  dispose  you  to  lend  a  favora- 
ble attention  to  a  short  statement  of  the  circumstances  which  have  driven  me  to  your 
shores,  of  the  motives  which  impel  me  to  the  course  I  am  pursuing,  and  of  the  objects 
which  I  hope,  under  the  blessing  of  Providence,  and  with  your  aid  and  protection,  to 
accomplish. 

A  train  of  events,  much  too  numerous  to  be  narrated  in  detail,  occasioned  me  very 
early  in  life  to  leave  my  native  country,  England,  and  to  visit  most  of  the  nations  of 
Europe —  still  more  of  the  interior  of  Asia —  many  parts  of  the  continent  of  Africa  — 
and  some  portions  also  of  the  two  Americas.  It  was  after  an  active  life  of  some  twenty 
years  thus  devoted,  in  which  it  fell  to  my  lot  to  traverse,  I  believe,  a  larger  portion 
of  the  earth's  surface,  and  to  visit  a  greater  number  and  variety  of  countries,  than 
almost  any  man  living  of  my  age,  that  I  settled  as  a  resident  in  the  capital  of  the  Bri- 
tish possessions  in  India,  where  I  remained  for  several  years. 

During  the  voyages  and  travels  that  I  was  permitted  to  make  along  the  shores  of  the 
Mediterranean,  amidst  the  Isles  of  Greece,  in  Asia  Minor,  Egypt,  Nubia,  Palestine^ 
Syria,  Arabia,  Mesopotamia,  Chaldea,  Assyria,  Babylonia,  Media,  Persia,  and  India,  I 
had  an  opportunity  of  personally  inspecting  almost  all  the  remarkable  cities  and  monu- 
ments of  andect  greatness  in  the  several  countries  named ;  including  the  gigantic  py- 
ramids, colossal  temples,  stately  obelisks,  majestic  statues,  jmd  gloomy  catacombs  and 
sepulchres,  which  stud  the  classic  banks  of  the  Nile,  from  Alexandria  and  Grand  Cairo 
to  the  cataracts  of  Syene;  the  hoary  mountains  of  Horeb  and  Sinai,  and  the  Desert  of 
Wandering,  across  which  the  children  of  Israel  were  led  from  out  of  the  land  of  Egypt, 
to  the  promised  Canaan ;  the  plains  of  Moab  and  Ammon,  with  Mount  Pisgah,  the 
valley  of  Jordan^  and  the  Dead  Sea ;  the  ruined  cities  of  Tyre  and  Sidon ;  the  ports  of 
Joppa,  Acre,  and  Cesarea;  the  villages  of  Nazareth  and  Cana  of  Galilee;  the  cities  of 
Sechem^  Samaria,  and  Bethlehem ;  the  mountains  of  Lebanon,  Hermon,  Tabor,  and 
Carmel  J  the  Mount  of  Olives  and  Mount  Zion;  the  holy  city  of  Jerusalem,  with  all  its 
sacred  localities,  fiQm  the  pools  of  Siloam  and  Bethesda,  near  the  brook  Kedron,  m 
the  valley  of  Jehoshaphat,  to  the  mure  touching  and  endearing  spots  of  the  Garden  of 
Gethsemane,  the  Rock  of  Calvary,  and  the  sepulchre  in  which  the  body  of  our  Lord 
waslakl. 

While  these  were  the  objects  of  my  inspection  in  Egypt,  Arabia,  and  Palestine,  the 
Seriptural  countries  of  Syria  and  Mesopotamia  were  scarcely  less  prolific  in  the  abun- 
dance of  the  materials  which  they  presented  to  my  view.    In  the  former  were  the  sea- 
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ports  of  Berytus,  Byblus,  Tripolie,  and  Laodicea,  with  the  great  interior  dtiet  of  Anti- 
och  on  the  verdant  banks  of  the  Orontes,  Aleppo  on  the  plains,  and  the  enchanting 
city  of  Damascus,  whose  loveliness  has  been  the  theme  of  wiiversal  admiration,  from 
the  days  of  Abraham  and  Eliezer  to  those  of  Naaman  the  Syrian,  and  the  great  Apos- 
tle of  the  Gentiles,  and  from  thence  to  the  present  hour:  while  the  great  Temple  of  the 
Sun  at  Baalbeck,  the  splendid  ruins  of  Palmyra,  the  gorge  us  monuments  of  ancient 
splendor  in  the  Roman  settlements  of  Decapolis,  and  the  still  earlier  dominions  of  those 
who  reigned  before  either  Greek  or  Roman  in  Bashan  and  Qilead,  and  the  regions  be- 
yond Jordan,  added  splendor  to  beauty,  and  combined  all  that  the  traveller  or  antiquary 
could  desire. 

Mesopotamia,  including  the  ancient  empires  of  Chaldea,  Assyria,  and  Babylonia,  into 
which  I  passed  from  Palestine,  largely  rewarded  my  researches.  In  the  former,  the 
celebrated  city  of  Ur  of  the  Chaldees  received  me  within  its  gates,  and  I  passed  many 
days  in  this  ancient  birth-place  and  abode  of  the  patriarch  Abraham.  The  extensive 
ruins  of  Nineveh,  spread  in  silent  desolation  along  the  banks  of  the  Tigris,  and  the 
fallen  Babylon,  stretching  its  solitary  heaps  on  either  side  of  the  great  river  Euphrates, 
were  also  objects  of  patient  and  careful  examination ;  as  well  as  the  Oriental  capital  of 
the  Caliphs,  Bagdad  the  renowned ;  and  the  remains  of  the  great  Tower  of  Babel,  on 
the  plain  of  Shinar,  of  which  a  considerable  portion  still  exists  to  attest  the  arrogance 
and  folly  of  iu  builders. 

Media  and  Persia  came  next  in  the  order  of  my  wanderings ;  and  there,  also,  the 
ruins  of  the  ancient  Ecbatana,  the  tomb  of  Cyrus  at  Pasagarda,  and  the  splendid 
remains  of  the  great  temple  at  Persepolis,  gratified  in  a  high  degree  the  monumental 
and  antiquarian  taste ;  while  the  populous  cities  of  Kerraanshah,  Ispahan,  and  Shiraz, 
with  the  lovely  valleys  of  Persian  landscape,  amply  fed  my  love  of  the  beautiful  and  the 
picturesque. 

In  India,  as  the  field  was  more  extended,  and  the  time  devoted  longer  by  eereral 
years,  far  more  was  seen,  experienced,  and  felt.  It  may  sufifice,  however,  to  say,  that 
all  the  outlines  of  that  magnificent  *  Empire  of  the  Sun,'  from  the  Red  Sea  and  the 
Persian  Gulf  on  the  west,  to  the  Bay  of  Bengal  on  the  east,  were  traced  by  my  voy- 
ages along  its  shores;  for  after  navigathig,  and  accurately  surveying  both  theseasnamed, 
from  Suez  to  Bab-el-mandeb  in  the  one,  and  from  the  mouth  of  the  Euphrates  to  the 
port  of  Muscat  in  the  other,  I  visited  Bombay,  and  all  the  ports  upon  the  coast  of  Mala- 
bar; from  thence  to  Colombo  and  Point  de  Galle  in  the  Island  of  Ceylon  ;  aHerwards 
anchored  at  Madras,  and  entered  the  ports  of  Bimlipatam  and  Vizagapatam,  on  the 
coast  of  Coromandel  and  Orissa,  in  the  region  of  the  Idol  temple  of  Juggernaut ;  and 
ultimately  reached  the  British  capital  of  India,  Calcutta,  on  the  banks  of  the  Ganges. 

It  may  readily  be  conceived  that  in  so  extensive  and  varied  a  track  as  this,  the  per- 
sonal adventures  I  experienced  were  as  varied  as  they  were  numerous;  and  I  may 
assert,  with  confidence,  thai  while  privation  and  suffering  had  been  endured  by  me  in 
almost  every  form  —  in  hunger,  thirst,  nakedness,  imprisonment,  shipwreck,  battle,  and 
disease  —  so  also,  every  pomp  and  pleasure  that  man  could  enjoy,  from  honors  bestow- 
ed, and  hospitalities  received,  agreeably  relieved  the  tedium  of  my  way;  so  that 
although  my  course  was  not  invariably  on  a  bed  of  roses,  neither  was  it  always  across 
a  path  of  thorns. 

Amid  all  these  changes,  however,  there  was  one  thing  which,  in  me  at  least,  remained 
bippily  the  same.  No  length  of  travel,  no  amoont  of  suflforing,  no  UandiBfameDCs  of 
pleasure,  no  intimidations  of  tyranny,  no  debilitation  of  dimate,  no  variety  of  inatitii- 
tions,  had  been  sufficient  to  abate  in  me,  hi  the  slightest  d«gm,  that  ardor  of  attadmesi 
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to  Liberty,  chril,  political,  and  rehgiooa,  which  Qod  and  Natnro  implanted  in  ray  1 
from  the  cradle — which  experience  fanned  into  maturity  with  manhood— -and  which 
Providence,  I  trust,  will  keep  alive  in  my  heart  to  the  latest  period  of  my  advancmg  agt. 
Animated  by  this  love  of  Liberty,  which  you,  the  people  of  America,  as  yoa  know  how 
to  chehsh  among  yoorselves,  vnil  not  be  disposed  to  condemn  in  others,  I  continued, 
even  under  the  burning  clime  and  despotic  rule  of  an  Eastern  tyranny,  to  think,  to  (eel, 
and  to  speak,  as  every  Englishman,  proud  of  his  country,  his  ancestors,  and  his  laws, 
ought  to  do,  so  long  as  he  bears  that  honored  name.  For  thus  presuming  to  carry  with 
me  from  the  land  of  my  fathers  that  spirit,  which  made  England  for  so  many  years  the 
Hope  of  the  world,  and  which,  infused  into  the  early  settlers  of  your  own  still  frser 
country,  and  continued  in  their  proud  posterity,  makes  it  now  the  Asylum  and  the 
Home  of  the  Oppressed ;  for  this,  and  for  this  alone,  I  was  banished  by  a  summary  and 
arbitrary  decree,  without  trial,  bearing,  or  defence;  my  property  destroyed,  to  the 
extent  of  not  less  than  two  hundred  thousand  dollars,  and  the  prospective  certainty  of 
another  two  hundred  thousand  dollars  at  least  cut  o^  and  annihilated  at  a  single 
blow. 

With  the  details  of  this  atrocity  it  is  not  my  purpose  or  intention  to  trouble  you ;  but 
while  I  record  the'  fact,  as  one  which  forms  an  important  link  in  the  chain  of  dreum- 
stanoes  that  impel  me  hither,  I  may  add,  that  the  almost  universal  indignation  of  the 
people  of  England  has  been  expressed  sgainst  this  gross  injustice-*  that  a  Parliamea- 
tary  Committee,  composed  of  men  of  all  parties  in  politics,  unanimously  pronounced 
its  condemnation — and  that  the  highest  authorities  among  our  public  men  have  ex- 
pressed thehr  abhorrence  of  the  deed ;  but  from  the  impunity  enjoyed  by  the  East  India 
Company  in  their  oppressions  abroad,  and  the  impossibility  of  making  them  subject  to 
our  legal  jurisdiction  at  home,  no  redress  has,  to  this  hoar,  been  obtained,  nor,  accord- 
ing to  all  human  probability,  is  any  ever  likely  to  be  procured. 

From  the  period  of  my  arbitrary  and  unjust  banishment  from  India,  up  to  the  reform 
of  our  Parliament  in  England,  I  was  incessantly  and  successfoUy  engaged  in  dhecting 
the  attention  of  my  countrymen  to  the  evils  of  the  East  India  Monopoly,  and  enlisting 
their  interests  and  their  sympathies  in  demanding  its  extinction.  With  this  view  I  was 
occupied  about  six  years  in  addressing  the  British  public  through  the  pages  of  the  *  Ori- 
ental Herald,'  and  four  years  in  a  patriotic  pilgrimage  through  Engkind,  Scotland,  and 
Ireland,  on  a  crusade  against  the  abominations  of  the  East ;  in  the  course  of  which  I  tra- 
versed all  parts  of  the  three  divisions  of  our  kingdom,  visited  almost  every  town  of  the 
least  importance  in  each,  and  addressed,  in  public  speeches,  lectures,  and  discourses,  on 
this  important  subject,  notices  than  a  million  of  my  assembled  countrymen,  in  aadiett- 
ces  varying  from  five  hundred  to  two  thousand  each,  including  persons  of  all  ranks, 
from  the  peasant  to  the  peer,  of  both  sexes,  of  every  age,  and  of  every  political  and 
rriigious  persuasion. 

The  rofolt  of  all  this  was  the  kindling  a  flame  throughout  the  entire  nation,  wbid^ 
bomt  brighter  and  brighter  as  the  hour  of  consummation  approached,  and  at  length 
became  perfectly  irresistible.  More  than  an  hundred  provincial  associations  were  formed , 
among  which  Liverpool,  Manchester,  Leeds,  Glasgow  and  Birmingham  took  the  lend, 
to  demand  the  abolition  of  the  East  India  Company's  commercial  monopoly,  a»d  the 
•melioration  of  its  dvil  government ;  and  not  less  than  100,000<.  was  raised  and  ex- 
pended in  the  legitimate  promotion  of  this  object,  through  public  meetings,  dilatations, 
•ad  the  powerftal  agency  of  the  press. 

The  telNn  of  Parliament  being  ncoomphshed,  I  wss  invited,  onder  drcomstances  of 
the  Boat  flattering  nature  to  nyseU;  but  on  which  I  will  not  dwett,  to  become  the  reprs- 
•aatative  of  the  town  of  Sheffield,  in  which,  and  to  whisk,  I  was  then  peraonaMy  an 


Digitized  by  VjOOQIC 


Mr.  Buckingham's  Address. 


stranger,  but  its  inyitation  was  founded  on  a  knowledge  of  my  public  life  and 
labois  alone.  I  was  successfully  returned  to  the  first  reformed  Parliament  as  its  mem- 
ber, and  had  the  happiness  to  advocate,  in  my  place,  in  the  British  House  of  Commons, 
the  Tiews  I  had  maintained  in  India— for  maintaining  which,  indeed,  I  was  banished 
firom  that  country  —  and  which  I  had  since,  by  the  exercise  of  my  pen  and  tongue^  for 
ten  years,  spread  so  extensrvely  in  England.  The  triumph  of  these  prind^les  was  at 
length  completed  by  the  accomplishment  of  all  my  views.  The  India  monopoly  was 
abolished,  and  five  trade  to  India  and  China  secured.  The  liberty  of  the  press  in  India 
was  esublished,  and  trial  by  jury  guaranteed.  The  political  as  well  as  the  commercial 
powers  of  the  East  India  Company  were  curtailed.  The  horrid  and  murderous  practice 
of  burning  the  widows  of  India  alive  on  the  funeral  piles  of  their  husbands  wasputdown 
by  law.  The  blood-stained  rsTenue  derived  from  the  idolatrous  worship  of  Juggernaut 
was  suppreMed,  The  foundation  of  schools  —  the  promotion  of  missions —  the  admi- 
nistration of  justice— were  all  more  amply  provided  for  than  before—  and  to  me,  the 
•ufiferings  and  anxieties  of  many  years  of  peril  and  labor  combined,  were  amply  rewarded 
by  the  legal  and  constitutional  accomplishment  of  almost  every  object  for  which  I  had 
contended,  and  the  gratification  of  almost  every  wish  that  I  had  so  (ong  indulged. 

In  addition  to  my  ordinary  share  in  the  duties  of  the  Senate,  I  had  the  happiness  to 
be  the  favored  instrument  of  first  bringing  before  it  the  great  question  of  Temperance ; 
and  through  the  investigations  of  a  Committee,  I  had  the  satisfaction  of  presenting  to 
the  world  such  a  body  of  evidence  and  so  demonstrative  a  Report,  as  to  convince  a 
large  portion  of  the  British  nation,  that  it  was  thdr  solemn  duty  to  GKxl  and  man,  to 
follow  their  American  brethren  in  the  noble  exam^Je  which  they  were  the  first  to  set  in 
this  most  important  branch  of  Moral  and  Social  Reform. 

Of  the  remainder  of  my  labors  as  a  member  of  the  British  Legislature,  it  is  not  ne- 
cessary that  I  should  speak :  but  I  may  perhaps,  without  presumption,  be  permitted  to 
add— and  there  are  happily  now  in  the  city  of  New^York  some  of  the  most  intimate 
and  influential  of  my  constituents  among  thtf  merchants  and  manufacturers  of  Shef- 
field, who  can  confirm  the  sutement  —  that  I  had  the  happiness  to  sit  as  the  represen- 
tative of  that  large  and  opulent  town  for  a  period  of  «ix  years,  in  the  enjoyment  of  as 
much  of  the  confidence  and  approbation  of  its  inhabitants  as  it  was  possible  for  any 
representative  to  be  honored  with;  and  that  in  every  annual  visit  made  to  my  consti- 
tuents, for  the  purpose  of  giving  them  an  account  of  my  stewardship  in  Parliament, 
and  surrendering  up  my  trust  to  the  hands  of  those  who  first  bestowed  it  on  me,  I  was 
uniformly  crowned  with  the  testimony  of  their  unanimous  approbation,  and  sent  back 
to  the  House  of  Commons  as  their  Representative,  with,  if  possible,  still  more  unlimited 
confidence  than  before. 

The  period  came,  however,  in  which  it  was  necessary,  for  the  interests  of  those  who 
are  dear  to  me  by  blood  and  family  ties,  and  for  whom  it  lb  my  duty  as  it  is  my  happiness 
to  provide,  that  I  should  quit  my  senatorial  duties,  and  after  nearly  thirty  years  devoted 
to  the  service  of  the  public,  at  a  sacrifice  of  ease,  fortune,  leisure,  domestic  enjoyment, 
and  indeed  every  thing  but  honor  and  character,  that  I  should  resign  my  trust  to  some 
more  fortunate  successor,  and  devote  the  fow  remaining  years  of  health  and  activity,  that 
might  be  spared  me^  before  old  age  should  render  exertion  impracticable^  to  providing  a 
retreat  for  the  winter  of  hfe^  and  acquiring  the  means  of  making  that  retreat  indepen- 
dent as  well  as  honorable.  I  accordingly  announced  this  intention,  and  the  reasons  on 
which  it  was  grounded,  and  at  the  close  of  the  last  session  of  Parliament  in  July,  1837, 
I  paid  a  forewell  visit  to  my  constituents  at  Sheflleld,  where^  though  all  our  preyioua 
ineetings  had  been  cordial,  hearty,  and  affectionate  in  the  extreme,  this  was  more  cor- 
dial, more  ^flfectionate  —  though  tinged  with  a  new  element  of  jmupw  and  regret  — 
than  any  that  bad  gone  before* 
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These,  then,  are  the  circumstances,  and  I  have  narratad  them  with  as  much  hrevity 
as  possible,  which  have  led  me  to  quit  the  land  of  my  nativity,  and  go,  with  my  family, 
to  other  shores.  The  motives  which  have  induced  me  to  prefer  those  of  the  United 
States,  as  the  first,  at  least,  to  be  visited  in  my  course,  and  the  objects  which  I  hope  to 
accomplish  among  you,  still  require  to  be  explained. 

It  is  an  opinion,  not  now  professed  by  me  for  the  first  time,  but  long  entertained,  and 
fi^quently  avowed,  that  America  is  destined,  in  the  course  of  time,  to  be  the  great  centra 
of  Freedom,  Civilization,  and  Religion,  and  thus  to  be  the  Regenerator  of  the  World.  In 
the  ages  that  are  passed,  we  have  seen  the  rays  of  science  and  the  beams  of  truth  first 
illumining  the  countries  of  the  East,  and  then  passing  onward,  like  the  light  of  Heaven 
itselfi  progressively  toward  the  West:—  Cbaldea giving  knowledge  to  Egypt  —  Egypt 
to  Greece  —  Greece  to  Rome  —  Rome  to  Iberia,  Graul,  and  Britain  —  and  these  three  in 
succession  to  their  respective  settlements  in  America; — till  these  last,  shaking  off  their 
dependance,  and  rising  in  the  full  dignity  of  their  united  strength,  asserted  and  secured 
their  fintedom,  and  took  their  place  among  the  most  enlightened  and  most  honored 
nations  of  the  earth. 

From  that  moment  you  have  goneon,  rejoicing  like  tho  sun  in  his  course,  increasing 
in  population,  in  commerce,  in  liberty,  in  wealth,  in  intelligence,  in  happiness,  till  your 
people  have  penetrated  the  primeval  forests,  and  spread  themselves  as  cultivators  of  the 
soil  from  the  Atlantic  almost  to  the  Pacific,  till  your  ships  cover  every  sea,  and  till  the 
Message  of  your  President,  unfolding  the  measures  of  the  past;  and  developing  the 
prospects  of  the  future,  is  looked  for  with  interest  at  every  court  in  Europe,  and  read 
with  eager  and  intense  attention  by  the  humblest  lover  of  fircedom  in  every  country  in 
which  it  is  made  public. 

Commanding,  therefore,'  as  you  now  do,  a  position  the  most  favorable  to  national 
greatness,  to  useful  influence,  and  to  honorable  renown ;  the  vast  interior  of  your  ex- 
tensive surface  embracing  every  variety  of  climate,  soil,  and  production,  and  your  ex- 
tended sea-coasts  furnishing  ports  of  attraction  to  all  the  world;  with  the  Atlantic 
Ocean  for  your  highway  to  Eurbpe,  and  the  Pacific  for  your  approach  to  Asik ;  your 
mighty  rivers,  rising  cities,  populous  villages,  increasing  colleges,  temples  of  public  wor- 
ship, and  adult  and  infant  schools ;  what  is  wanting,  but  time,  to  place  you  at  the  head 
of  those  nations  of  the  old  world,  who,  less  than  a  century  ago,  derided  your  intelli- 
gence and  your  strength;  to  both  of  which  you  h^ve  long  since  compelled  them  to  pay 
the  homage  that  was  justly  due? 

While  others,  therefore,  visit  your  shores,  charged  either  with  merchandise  to  sell,  or 
gold  and  silver  io  buy,  I  venture  to  come  among  you,  freighted  with  no  cargo  of  goods 
'  for  your  consumption,  or  with  the  precious' metals  for  purchase  or  exchange.  In  the 
midst,  however,  of  all  the  bustle  and  animation  that  fills  your  crowded  marts,  there 
will  be  room,  I  hqpe,  for  one  who  brings  only  the  knowledge  and  experience  acquired 
by  years  of  travel  in  the  Scriptural  and  Classical  countries  of  the  East,  to  communicate 
to  those  who  may  have  leisure  and  disposition  to  hear,  and  taste  and  education  to  enjoy, 
whatever  can  illustrate  the  history  and  poetry  of  early  days ;  and  above  all,  whatever 
can  tend  to  unfold  the  beauties,  confirm  the  prophecies,  and  give  strength  and  force  to 
the  sublime  and  important  truths  contained  in  the  Sacred  Volume  of  our  common  faith. 

This  is  the  first  object  which  I  hope  to  accomplish  by  my  sojourn  among  you,  and 
this  alone  would  well  justify  my  visit  to  your  shores.  If,  at  the  same  time,  there  be 
otbera  not  incompatible  with  this  prominent  one,  but  auxiliary  and  subordinate  to  it, 
that  I  may  be  permitted  to  pursue  —  such  as  a  careful  and  impartial  examination  of 
yourowB  mooFoeej  inntitnuons,  liteimture,  and  manners  — so  that  wbib  difiusing  in- 
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fonnation  for  tho  gratification  of  others,  I  may  be  adding  to  my  storen  of  knowledge  for 
my  own  delight,  I  doubt  not  that  I  ahall  find  among  you  all  the  kindness  of  aid  for 
which  you  have  so  long  been  renowned. 

The  mode  that  I  have  chosen  for  the  communication  of  the  interesting  details  with 
which  the  past  history  and  actual  condition  of  the  Scriptural  and  Classical  countries  of 
the  East  abound,  namely,  that  of  oral  discourses,  or  extemporaneous  lectures,  may  ap- 
pear to  some  to  be  less  dignified,  as  it  is  undoubtedly  less  usual,  than  the  diflusion  of 
this  class  of  information  through  printed  books.  But  it  may  be  defended,  firet,  on  the 
ground  of  its  greater  practical  utility,  being  at  once  more  attractive  and  more  efficient ; 
and  secondly,  on  the  ground  of  iu  high  antiquity,  and  of  the  sacred  and  classical,  as 
well  as  noble  and  historical  precedents  in  its  favor. 

As  to  the  ground  of  its  attractiveness,  it  has  been  found,  in  Britain  at  least,  thst  thou- 
sands would  be  induced  lo  assemble  to  hear  a  traveller  personally  narrate  bis  adventurea, 
and  describe  the  objects  he  has  seen,  where  it  would  have  been  difficult  to  get  even 
hundreds  to  bestow  the  time  and  labor  of  reading  the  same  things  in  printed  books ; 
and  when  I  add  that  in  London,  Edinburgh,  Dublin,  Glasgow,  Belfast,  Liverpool,  Man- 
chester, Leeds,  Birmingham,  Sheffield,  Hull,  Bristol,  BatH,  and  othenof  our  largest 
and  most  intellectual  cities,  audiences  increasing  from  five  hundred  to  two  thousand 
persons  have  been  attracted  for  six  successive  nights,  without  apparent  inconvenience 
or  fiitigue  —  the  proof  of  the  superior  attractiveness  of  spoken  discourses,  over  printed 
books,  may  be  considered  as  complete.  Of  their  superior  efficiency  there  is  even  still 
less  doubt;  fortbe  very  fact  of  so  many  persons  being  assembled  together  at  theaametime, 
and  hearing  the  same  observations  at  the  same  moment^  ezdtesan  animation,  sympathy 
and  enthusiasm,  which  is  contagious  in  its  effects  on  both  speaker  and  hearers,  till  their 
feelings  flow  in  one  common  current;  the  facts  sink  deeper  into  the  memory  at  the 
time,  and  the  subsequent  converoation,  criticism,  comparison,  and  reflection,  to  which 
this  gives  rise  among  those  who  attend,  implant  them  with  a  firmneas  that  no  amount 
of  mere  reading  could  accomplish. 

For  precedents  or  authorities,  it  is  not  necessary  to  go  far  in  search,  ao  profoscly  do 
they  abound  in  ancient  and  in  modern  annals.  In  Scriptural  ages,  the  oral  mode  of 
communication  was  almost  the  only  one  in  use,  from  the  days  of  Abraham,  who,  ac- 
cording to  the  testimony  of  Josephus,  thus  taught  the  Chaldean  science  of  Astronomy 
to  the  Egyptians  —  down  to  the  time  of  Solomon  —  who  discoursed  so  eloquently  of 
the  productions  of  Nature  in  the  animal  and  vegetable  kingdoms,  and  from  whose  lips 
the  profoondest  maxims  of  wisdom  were  poured  into  charmed  eara  —  and  from  thence 
again  to  the  days  of  Paul,  who  stood  before  Pestus,  Felix,  and  Agrippa,  at  Cesarea ; 
and  who,  clothed  in  all  the  majesty  of  Truth,  addressed  assembled  thousands  at  Anti- 
och,  at  Ephesus,  at  Athens,  at  Corinth,  and  in  Rome. 

In  classical  countries  the  custom  was  universal,  and  there  are  many  who  conceive,' 
vriih  the  great  Lurd  Bacon,  that  one  of  the  causes  of  the  superior  intellect  of  the 
Greeks,  was  the  method  in  use  among  them  of  communicating  knowledge  by  oral  dis- 
eoitfses,  rather  than  by  written  books,  when  the  pupils  or  disciples  of  Socrates,  of  Plato, 
«ad  of  Epicurus,  received  their  information  from  theae  great  masters,  in  the  gardens  and 
Ihe  porticos  of  Athens,  or  when  the  hearera  of  Demosthenes,  of  Eschylus,  of  Sopho- 
cles, or  Euripides,  hung  with  rapture  on  their  glowing  sentences,  as  pronoonced  in  tha 
Areopagus —  the  theatre —  the  gymnasium  —  or  the  grov^ 

Of  daasical  authorities,  the  memorable  instance  of  Herodotna  will  occur  to  every 
mind.  This  venerable  Father  of  Hiatory,  «s  he  is  often  called,  having  been  fimt  btn- 
whWfiPMB  bis  native  country  HalicarMMus,  uaAw  the  tyranny  of  Lygdaii^  tnvaUad, 
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during  his  exile,  through  Egypt,  Palestine,  Syria,  Mesupotamia,  and  to  the  borders  of 
Media  and  Persia,  in  which  he  was  engaged  for  several  years.  On  his  return  from  his 
travels  be  was  instrumental  in  uprooting  and  destroying  the  very  tyranny  under  which 
his  banishment  took  place ;  but  this  patriotic  deed,  instead  of  gaining  for  him  the  es- 
teem and  admiration  of  the  populace,  who  had  so  largely  benefitted  by  his  labors,  ex- 
cited  their  envy  and  ill-will ;  so  that  he  a  second  time  left  his  native  land,  and  fhen 
▼isited  Greece.  It  was  there,  at  the  great  festival  of  the  Olympic  Games,  about  five 
hundred  years  before  the  Christian  era,  being  then  in  the  fortieth  year  of  his  oge,  that 
he  stood  up  among  assembled  myriads  of  the  most  intellectual  auditors  of  the  ancient 
world,  to  narrate,  in  oral  discourses,  drawn  from  the  recollection  of  his  personal  travels, 
the  subject  matter  of  his  interesting  history  and  description  of  the  Countries  of  the 
EUust ;  and  such  was  its  effect  upon  the  generous  hearts  and  brilliant  intellects  of  his 
accomplished  bearers,  that  while  the  celebrated  Thucydides,  then  among  them  as  a  boy, 
shed  tears  at  the  recital  of  the  events  of  the  Persian  war,  and  his  young  bosom  was 
perhaps  then  fiist  fired  with  the  ambition  wbicit  made  him  afterwards  one  of  the  most 
accomplished  historians  of  Greece,  the  people  received  Herodotus  with  such  universal  ap- 
plause, that  as  an  honor  of  the  highest  kind,  the  names  of  the  nine  Muses  were  bestowed 
upon  the  nine  Books  or  subdivisions  of  his  interesting  narrative,  which  they  continue  to 
bear  to  the  present  hour  in  every  language  into  which  they  have  been  translated. 

Pythagoras,  of  Samos,  is  another  striking  instance  of  a  similar  career.  Disgusted 
with  the  tyranny  of  Polycrates,  he  retired  from  his  native  island ;  and  having  previously 
travelled  extensively  in  Cbaldea  and  Egypt,  and  probably  in  India,  he  also  appeared  at  the 
Olympic  games  of  Greece,  and  travelled  through  Italy  and  Magna-Grecia,  delivering,  in 
the  several  towns  that  he  visited,  oral  discourses  on  the  history,  religion,  manners,  and 
philosophy  of  the  Countries  of  the  East ;  and  then'  general  effect  was  not  less  happy 
than  that  produced  by  the  narrations  of  Herodotus ;  for  it  is  said  that  'these- animated 
harangues  were  attended  with  rapid  success,  and  a  reformation  soon  took  place  in  the 
life  and  morals  of  the  people.' 

I  might  go  on  to  enlarge  the  catalogue  of  precedents,  for  both  ancient  and  modern 
history  is  full  of  them —  Marco  Polo,  Columbus,  Camoens,  Raleigh,  and  Brace  (ail,  too,  , 
treated  with  the  deepest  injustice  by  their  countrymen)  will  occur  to  every  one —but  it 
is  unnecessary.  May  I  only  venture  to  hope,  that  as  some  similarity  exists  between  my 
own  history  and  safferings  from  tyranny  and  the  ingratitude  of  contemporaries  and  that 
which  marked  the  career  of  those  great  men  whose  names  I  have  cited  — Herodotus  and 
Pythagoras — as  well  as  in  the  countnes  we  each  traversed,  and  the  mode  of  difhising  the 
information  thus  acquired  by  oral  discourses  among  the  people  of  other  lands—  the 
similarity  may  be  happily  continued  —  if  not  in  the  honors  to  be  acquired,  at  least  in  the 
amount  of  the  good  to  be  done ;  and  that  in  this  last  respect,  the  Olympia  and  Magna 
Grecia  of  the  East  may  fairiy  yield  the  palm  to  the  more  fi-ee  and  more  generally  intel- 
ligent Columbia  of  the  West,  is  my  most  earnest  hope  and  desire,  my  most  sincere  and 
fervent  prayer. 

I  wUl  say  no  more,  except  to  add,  that  should  my  humble  labors  among  you  be 
crowned  with  the  success  which  I  venture  to  anticipate,  and  should  Providence  spare 
me  life  and  health  to  follow  out  the  plan  I  have  long  meditated  and  designed,  it  is  my 
intention,  after  visiting  every  part  of  the  United  States  of  America,  to  extend  my  tour 
through  the  British  Possessions  of  Canada,  New-Brunswick,  Nova  Scotia,  and  the 
West  Indies ;  to  visit  from  thence  the  Isthmus  of  Oarien,  for  the  purpose  of  investiga- 
ting this  barrier  between  the  Atlantic  and  Pacific  Ocean ;  to  make  an  excursion  through 
MexicO)  and  from  thence  pass  onward  by  the  South  Sea  Islands  to  China,  visit  thePhil- 
lippinae  and  the  Moluccas,  go  onward  to  Anatralia  and  Van  Dieman's  Land;  continue 
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from  thence  tbroujgh  the  Indian  Archipelago,  by  Borneo,  Java,  Sumatra,  and  Malacca, 
to  India ;  traverae  the  Peninsula  of  Hindooatan,  from  the  Ganges  to  the  Indua,  and  re- 
turn  to  Europe  by  the  Red  Sea  and  the  Mediterranean. 

Throughout  the  whole  of  this  long  and  varied  route,  there  are  a  few  prominent  and 
important  objects,  which,  as  they  have  been  long  favorite  subjects  of  study,  and  have 
engaged  a  large  share  of  my  attention  in  the  past,  I  shall  hope  to  keep  steadily  in  view, 
and  do  all  within  my  power  to  advance  in  the  future.  It  has  long  be«;n  my  conviction, 
that  among  the  most  prolific  causes  of  vice  and  misery  in  the  world,  those  of  Intemper- 
ance, Ignorance,  Cruelty,  and  War,  are  productiveof  the  greatest  evils ;  and  that  the  best 
service  which  man  can  render  to  his  fellow-beings  is  therefore  to  promote,  by  every  means 
within  bis  reach,  the  principles  and  practice  of  Temperance,  Ekiucation,  Benevolence, 
and  Peace.  My  belief  is,  that  more  of  sympathy  and  cordiality  in  favor  of  these  great 
objects  will  be  found  in  the  United  States  of  America,  than  in  any  other  country  on  the 
globe.  Already,  indeed,  has  she  done  more  than  any  other  country  that  can  be  named 
for  the  advancement  of  Temperance,  the  spread  of  Education,  the  amelioration  of  the 
Criminal  code,  the  improvement  of  prisons  and  penitentiaries,  and  the  practical  illustra- 
tions of  the  blessings  of  Peace.  And  placed  as  she  now  is,  between  the  two  great  Seas 
that  divide  the  old  from  the  new  w^rld,  and  separate  the  ancient  empires  of  the  East 
from  the  modern  nations  of  the  West, — so  that  vritb  her  face  toward  the  regions  of  the 
sun,  she  can  stretch  out  her  right  hand  to  Asia  and  her  left  hand  to  Europe,  and  cause 
her  moral  influence  to  be  felt  from  Constantinople  to  Canton— she  has  the  means  with- 
in her  reach,  as  well  as  the  disposition  to  use  those  means,  for  the  still  further  propaga- 
tion and  promotion  of  her  benevolent  designs.  It  is  this  which  encourages  me  to  believe 
,  that  my  ulterior  projects  and  intentions,  which  I  thus  freely  avow,  vdll  not  lessen  the 
cordiality  with  which  the  first  and  more  immediate  object  of  my  mission  to  your  shores 
will  be  received.  The  land  now  covered  with  the  descendants  of  the  Pilgrim  Fathers, 
and  the  offspring  of  thoso  noble  and  unyielding  spirits,  who,  fleeing  to  the  uncleared 
wilderness  as  a  refuge  from  tyranny  and  persecution,  found  in  its  primeval  forests  the 
liberty  they  in  vain  sought  for  in  their  native  homes,  and  whose  posterity,  wliile  filling 
these  forests  with  cities,  and  covering  the  wilds  with  civilization  and  rehgion,  have  ne- 
ver forgotten  those  lessons  of  Freedom  which  thdr  ancestors  first  taught  by  their  prac- 
tical privations  and  suflerings,  and  then  sealed  and  cemented  by  their  blood— such  a 
land  is  not  likely  to  refuse  its  shelter  to  one  whose  past  history  may  give  him  some  claim 
to  the  sympathy  of  its  possessors,  whose  present  labors  may  be  productive  of  intellec- 
tual gratification  to  themselves,  and  whose  future  undertakings,  if  blessed  by  Divine 
Providence,  may  sow  the  seeds,  at  lea^t,  of  benefit  to  other  widely-scattered  regions 
of  the  earth. 

To  you,  then,  the  People  of  America,  I  frankly  submit  this  appeal :  and  at  your  hands 
I  doubt  not  I  shall  experience  that  cordial  and  friendly  reception  whidh  may  smooth  the 
roggadness  of  a  Pilgrim's  path,  and  sooth  the  pillow  of  an  Exile's  repose. 

J.  S.  BUCKINGHAM. 
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P.  900, 5tli  Una  fir.  bot.  after  presiding,  read  over  the  Math,  and  Phys,  Seetum,^ 
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Fossils  of  the  Medial  Tertiary  of  the  United  States,  by  Mr,  T,  A.  Conrad.—Mr, 
Dobson  of  Philadelphia,  in  a  letter  dated  Dec.  31, 1838,  (received  after  our  present 
number  was  printed,)  announces  that  he  has  published  the  first  part  of  this  new 
work  of  Mr.  Conrad.  It  will  be  completed  in  about  15  months,  in  3  parts.  The 
first  No.  contains  17  plates,  and  47  species.  He  will  again  visit  the  Tertiary  re- 
gion, and  give  a  detailed  description  of  the  various  localitieB  in  a  future  number. 
The  price  of  the  whole,  will  be  $  4  50. 
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Remarks. — This  method  of  acknowledgment  has  been  adopt- . 
ed,  because  it  is  not  always  practicable  to  write  letters,  where 
they  might  be  reasonably  expected ;  and  still  more  difficult  is  it 
to  prepare  and  insert  in  this  Journal,  notices  of  all  the  books  and  ' 
pamphlets  which  are  kindly  presented,  even  in  cases,  where  such  no- 
tices, critical  or  commendatory,  would  be  appropriate ;  for  it  is  often 
equally  impossible  to  command  the  time  requisite  to  frame  them,  or 
even  to  read  the  works ;  still,  judicious  remarks,  from  other  bands,* 
would  usually  find  both  acceptance  and  insertion. 

In  public,  it  is  rarely  proper  to  advert  to  personal  concet-ns ;  tO' 
excuse,  for  instance,  any  apparent  neglect  of  courtesy,  by  pleading 
the  unintermitting  pressure  of  labor,  and  the  numerous  calls  of  our 
fellow-men  for  information,  advice,  or  assistance,  in  lines  of  duty, 
with  which  they  presume  us  to  be  acquainted. 

The  apology,  implied  in  this  remark,  is  drawn  from  us,  that  we  may 
not  seem  inattentive  to  the  civilities  of  many  respectable  persons,  au- 
thors, editors,  publishers,  and  others,  both  at  home  and  abroad.  It 
is  still  our  endeavor  to  reply  to  all  letters  which  appear  to  require  an 
answer  ;  although,  as  a  substitute,  many  acknowledgments  are  made 
in  these  pages,  which  may  sometimes  be,  in  part,  retrospective. —  • 
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AMEBICAN   INSnrUTION  FOR  THE    CULTIVATION   OP    SCIENCE. 

The  following  Circular  wai  received  too  late  for  insertion  in  the  body  of  our 
present  number, — we  accordingly,  that  no  time  may  be  lost,  take  this  method  of 
placing  it  before  our  readers  : 

Boston,  Notembkr  1, 1838. 

In  consequence  of  communications  between  members  of  the  American  Philo- 
sophical Society,  in  Philadelphia,  and  gentlemen  in  Boston,  a  meeting  was  held 
in  the  latter  place,  of  gentlemen  belonging  to  Boston,  Salem,  and  the  Unirersitj 
at  Cambridge,  at  which  the  proceedings  were  as  follows : 
^  '  His  excellency.  Governor  Everett,  was  requested  to  take  the  chair. 

The  Hon.  Francis  C.  Gray  was  chosen  Secretary. 

The  Chairman  stated  the  objects  of  the  meeting. 

Dr.  Warren  offered  and  explained  the  three  following  resolutions,  which  were 
eloquently  supported  by  the  Hon.  Judge  Story  and  other  gentlemen,  and  unani- 
mously adopted. 

1.  Resolved,  That  it  is  expedient  to  form  an  Institution  to  be  called  the  Amer- 
ican Institution  for  the  cultivation  of  Science,  having  for  its  object  the 
advancement  of  physical  science  and  literature,  by  assembling  those  interested  in 
this  object  at  stated  periods,  thus  effecting  an  interchange  of  discoveries  and  im- 
provements between  the  inhabitants  of  different  parts  of  the  country. 

2.  Resolved,  That  the  organization  of  such  an  Association  can  best  be  accom- 
plished by  scientific  and  literary  persons  situated  in  a  central  part  of  the  aountry, 
and  that  therefore  we  recommend  that  the  American  Philosophical  Society,  in 
Philadelphia,  be  invited  to  undertake  this  organization,  with  the  understanding 
that  the  meetings  be  held  successively  in  the  different  great  cities  of  the  Union. 

3.  Resolved,  That  as  frequent  meetings  of  those  here  assembled  might  not  be 
practicable,  a  Committee  of  Correspondence  be  created,  whose  duty  it  shall  be  to 
call  meetings  when  necessary,  to  communicate  with  the  American  Philosophical 
Society  and  other  scientific  associations,  and  to  advance  the  object  of  this  meet- 
ing by  ^1  means  in  their  power. 

ComnuUee. 
Dr.  Warren,  Hon.  F.  C.  Gray, 

Gov.  Everett,  Daniel  Treadwell,  Es^., 

Hon.  Judge  Story,  Dr.  Hale. 

John  Pickering,  Es<i. 

An  account  of  the  proceedings  at  this  meeting  is  transmitted  to  you,  with  the 
hope  of  obtaining  your  concurrence,  that  of  your  scientific  friends,  and  of  scien- 
tific associations  with  which  you  are  connected,  in  the  prosecution  of  this  object 
By  order  of  the  Committee  of  Correspondence. 

JOHN  C.  WARREN,  ChairiMn. 


Digitized  by  VjOOQIC 


THE 


AMERICAN 
JOURNAL  OF  SCIENCE,  &c. 


Art.  I. — Memoir  of  the  Life  and  Character  of  NcUhaniel^Bmo- 
ditchj  LL.  D.f  F.  R.  S. ;  by  Rev.  Alexander  Young. 

Nathaniel  Bowditch  was  bom  at  Salem,  in  the  Common- 
wealth of  Massachusetts,  on  the  26th  day  of  March,  1773.  He 
was  the  fourth  child  of  Habakkuk  and  Mary  IngersoU  Bowditch. 
His  ancestors,  for  three  generations,  had  been  shipmasters,  and 
his  father,  on  retiring  from  that  perilous  mode  of  hard  industry, 
carried  on  the  trade  of  a  cooper,  by  which  he  gained  a  scanty  and 
precarious  subsistence  for  a  family  of  seven  children. 

I  had  a  curiosity  to  trace  up  the  life  of  this  wonderful  man,  if 
possible,  to  his  childhood,  to  ascertain  his  early  character  and  pow- 
ers, and  the  influences  under  which  his  heart  and  mind  had  been 
formed.  Accordingly,  on  A  recent  visit  to  Salem,  I  took  a  walk^ 
of  some  two  or  three  miles,  to  see  a  house  where  he  used  to  say 
Aat  he  and  his  mother  had  lived  when  he  was  as  yet  hardly  ad- 
vanced beyond  infancy.  My  walk  brought  me  among  the  pleas- ' 
ant  farm-houses  of  a  retired  hamlet  in  Essex  county ;  and  I  found 
the  plain  two-story  house,*  with  but  two  small  rooms  in  it,  where 
he  dwelt  with  his  mother ;  and  I  saw  the  chamber-window  where 
he  said  she  used  to  sit  and  show  him  "  the  new  moon  with  the 
old  moon  in  her  arm,"  and,  with  the  poetical  superstition  of  a 
sailor's  wife,  jmgle  the  silver  in  her  pocket  that  her  husband 


*  This  house  is  in  Dan  vers,  near  the  junction  of  several  roads^  this  side  of  the 
Derby  farm.    See  wood  cut,  next  page. 
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might  have  good  hick,  and  she  good  tidings  from  him,  far  off  upon 
the  sea.  I  entered  that  house  and  two  others  in  the  vicmity, 
and  found  three  ancient  women  who  knew  her  well,  and  remem- 
bered her  wonderful  boy.  I  sat  down  by  their  firesides  and  hs- 
tened  with  greedy  ear  to  the  story,  which  they  gladly  told  me,  of 
that  remarkable  child,  remarkable  for  his  early  goodness  as  well 
as  for  his  early  greatness.  Their  words,  uttered  in  the  plain, 
hearty  English  of  the  yeomanry  of  New  England,  I  took  down 
from  their  lips,  and  now  give  them  without  any  alteration  or  im- 
provement whatever. 


'  ^         ^^*  i>£^£HCUX. 


The  first  one  I  interrogated  said  that "  Nat.  was  a  likely,  clever^ 
thoughtful  boy.  Learning  came  natural  to  him ;  and  his  mother 
used  to  say  that  he  would  make  something  or  nothing."  I  asked 
her  whether  she  had  ever  heard  what  became  of  him.  "  O  yes," 
she  replied,  "  he  became  a  great  man,  and  went  to  Boston,  and 
had  a  mighty  deal  of  learning."  "  What  kind  of  learning  ?"  I 
asked.  "  Why,"  she  answered,  "  I  believe  he  was  a  pilot,  and 
knew  how  to  steer  all  the  vessels."  This  evidently  was  her  sim- 
ple and  confused  idea  of  "  The  Practical  Navigator." 

The  second  old  lady  stated  that  "  Nat.  went  to  school  to  her 
aunt,  in  the  revohuionary  war,  in  the  house  where  we  were  then 
sitting,  when  he  was  about  three  years  old,  and  that  she  took 
mightily  to  him,  and  that  he  was  the  best  scholar  she  ever  had. 
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He  learnt  amazing  fast,  for  his  mind  was  fully  given  to  it.  He 
did  not  seem  like  other  children  ;  he  seemed  better.  His  mother 
was  a  beautiful,  nice  woman." 

The  third  old  lady  said  that  "  Nat.  was  a  little,  still  creature  ; 
and  his  mother  a  mighty  free,  good-natured  woman.  She  used 
to  say,  *  Who  should  i;i't  be  cheerly  if  a  Christian  should  n't  ?'  Her 
children  took  after  her,  and  she  had  a  particular  way  of  guarding 
them  against  evil." 

These  I  testify  to  be  their  very  words,  as  I  pencilled  them 
down  at  the  time.  And  they  show,  I  think,  very  clearly,  the  in- 
fluence of  the  mother's  mind  and  heart  upon  the  character  of  her 
son.  Of  that  mother,  in  after  life,  and  to  its  close,  he  often  spoke 
in  terms  of  the  highest  admiration  and  the  strongest  affection,  and 
in  his  earnest  manner  would  say — "  My  mother  loved  me — ^idol- 
ized me — worshipped  me." 

After  leaving  the  dame's  school,  the  only' other  instruction  he 
ever  received  was  obtained  at  the  schools  of  his  native  town, 
which  were  wholly  inadequate  to  fiimish  even  the  groundwork 
and  elements  of  a  respectable  education.  I  have  heard  it  stated,  * 
on  the  authority  of  one  of  his  schoolfellows,  that  the  only  book 
in  their  school  was  a  dictionary,  which  belonged  to  the  master, 
who  gave  out  the  words  from  it  to  be  spelt  by  the  boys.  I  have 
likewise  been  told  by  one  who  lived  in  Salem  at  the  time,  that  the 
master  of  this  school,  a  person  of  violent  temper,  gave  young  Bow- 
ditch,  when  he  was  about  five  or  six  years  old,  a  very  difficult  sum 
in  arithmetic  to  perform.  His  scholar  went  to  his  desk,  and  soon 
afterwards  brought  up  his  slate  with  the  question  solved.  The 
master,  surprised  at  the  suddenness  of  his  return,  asked  him  who 
had  been  doing  the  sum  for  him  j  and  on  answering  "  Nobody — 
T  did  it  myself,"  he  gave  him  a  severe  chastisement  for  lying,  not 
believing  it  possible  that  he  could,  of  himself,  without  any  assis- 
tance, perform  so  difficult  a  question. 

But  the  advantages  of  school,  such  as  they  were,  he  was  obliged 
to  forego  at  the  early  age  of  ten  years,  '*  his  poverty  and  not  his 
will  consenting,"  that  he  might  go  into  his  father's  shop  and  help 
to  support  the  family.  He  was  soon,  however,  transferred  as  an 
apprentice  to  a  ship-chandler,  and  afterwards  became  a  clerk  in  a 
large  establishment  of  the  same  kind,  where  he  continued  until 
he  went  to  sea.  It  was  whilst  he  was  an  apprentice  in  the  ship- 
chandler's  shop  that  he  first  manifested  that  strong  bent,  or  what 
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is  commonly  called  an  original  genius,  for  mathematical  punmita 
Every  moment  that  he  could  snatch  from  tlie  coimtef)  was  giren 
to  the  slate.  An  old  gentleman,  who  used  frequently  to  visit  th^ 
shop,  said  to  his  wife,  one  day,  on  returning  bomci  ''  I  never  go 
into  that  shop  but  I  see  that  boy  ciphering  and  figuring  away  oa 
his  slatC;  as  if  his  very  life  depended  upon  it ;  and  if  he  goes  on 
at  this  rate,  as  he  has  begun,  I  should  not  at  all  wonder  if,  at  last, 
in  the  course  of  time,  he  should  get  to  be  an  ahnanac-maker !" — 
this  being,  in  his  view,  the  summit  of  mathematical  attaiiunent. 
The  expectation  was  speedily  fulfilled,  for  in  the  year  1788,  when 
he  was  only  fifteen  years  old,  he  actually  made  an  almanac  for  the 
year  1790,  containing  all  the  usual  tables,  calculations  of  the 
eclipses  and  other  phenomena,  and  even  the  customary  predu> 
tions  of  the  weather.  The  original  manuscript  is  still  in  the 
possession  of  his  family. 

From  his  earliest  years,  he  seems  to  have  had  an  ardent  love  of 
reading,  and  he  has  been  heard  to  say  ths^,  even  when  quite 
young,  he  read  through  the  whole  of  Chambers's  Cyclopedia,  in 
two  large  folio  volumes,  without  omitting  a  single  article. 

He  sailed  on  his  first  voyage,  on  the  11th  of  January,  1795,  s^ 
the  age  of  twenty-two,  in  the  capacity  of  captain's  clerk,  on 
board  the  ship  Henry,  of  Salem,  owned  by  Elias  Basket  Derby, 
Esq.,  and  commanded  by  Captain  Henry  Prince,  who  still  Uvea 
to  glory  in  the  fame  of  his  clerk.  Captain  John  Gibaut,  with 
whom  yoimg  Bowditch  had  been  engaged  the  year  before  in  tak- 
ing a  survey  of  Salem,  had  previously  been  appointed  to  the  oom* 
mand  of  the  ship,  and  had  invited  his  friend  to  accompany  him 
as  clerk.  He  consented ;  but  in  consequence  of  some  misun- 
derstanding subsequently  springing  up  between  the  owner  of  the 
ship  and  Captain  Gibaut,  he  relinquished  the  command,  and  of 
course  his  agreement  with  his  friend  was  at  an  end,  Mr.  Derby, 
however,  on  the  appointment  of  Captain  Prince,  said  to  him, 
"  Do  you  know  young  Bowditch  ?"  "  Yes,  very  well."  "  How 
should  you  like  to  have  him  go  in  the  ship  with  you  ?"  "  I 
should  like  it  above  all  things,"  said  the  captmn.  He  according- 
ly went  on  board  as  clerk,  although  his  name  was  entered  on  the 
shipping-papers  as  second  mate.  The  ship  sailed  for  the  Isle  of 
Bourbon,  and  returned  home  after  an  absence  of  ^actly  one  year. 

His  second  voyage  was  made  as  supercargo,  on  board  the  ship 
Astnea,  of  Salem,  belonging  to  the  same  owner,  and  commanded 
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by  the  aame  captain.  The  vessel  sailed  in  March,  1796,  to  Lis- 
bon, touched  at  Madeira,  and  then  proceeded  to  Manilla,  and  ar- 
rived at  Salem  in  May,  1797,  after  an  absence  of  fourteen  months. 

At  Madeira,  the  captain  and  supercargo  were  very  politely  re- 
ceived by  Mr.  Pintaid,  the  American  consul  there,  to  whose  house 
the  ship  was  consigned,  and  were  frequently  invited  to  dine  with 
his  family.  Mrs.  Pintord  had  heard  from  another  American  ship- 
master that  the  young  supercargo  was  "  a  great  calculator,"  and 
she  felt  a  curiosity  to  test  his  capacities.  Accordingly,  she  said  to 
him  one  day  at  dinner,  "Mr.  Bowditch,  I  have  a  question  which  I 
should  like  to  have  you  answer.  Some  years  since,"  naming  the 
time,  "  I  received  a  legacy  in  Ireland,  The  money  was  there  in- 
vested, ^d  remained  some  time  on  interest ;  the  amount  was  sub* 
sequently  remitted  to  England,  where. the  interest  Hkewise  accu- 
mulated ;  and  lately  the  whole  amount  has. been  remitted  to  me 
here.  What  sum  odght  I  to  reeeive  ?"  She  of  course  menticmed 
the  precise  dates  of  the  several  remittances,  e^  she  went  aIong« 
Mr.  Bowditch  laid  down  his  knife  and  fork,  said  it  was  a  httle 
difficult,  on  account  <d  the  difference  of  currency  and  the  num-^ 
ber  of  the  remittances;  but  squeezing  the  tips  of  his  fingers,  he 
said,  in  about  two  minutes,  "  The  sum  you  ■  should  receive  is 
£843  15s.  6id."  "  WeU,  Mr.  Clerk,"  said  Mrs.  Pintard  to  the 
head  clerk  of  the  house,  an  elderiy  person, 'who  was  esteemed  a 
very  skilful  accountant,  "  you  have  been  figuring  it  out  for  me  on 
paper ;  has  he  got  it  right  ?"  "  Yes,  madam,"  said  the  clerk,  tak- 
ing his  long  calculation  out  of  his  pocket,  "  he  has  got  it  exactly. 
And  I  venture  to  say,  that  there  is  not  another  man  on  the  island 
that  can  do  it  in  two  hours." 

In  August,  1798,  he  sailed- in  the  same  ship  with  Capt.  Prince, 
on  his  third  voyage,  to  Cadiz,  thence  to  the  Mediterranean,  loaded 
at  Alicant,  and  arrived  at  Salem  in  April,  1799. 

On  the  voyage  from  Cadiz  to  Alicant,  they  were  chased  by 
a  French  privateer,  and  having  a  strong  armament  of  nineteen 
gui^  they  prepared  for  action.  The  post  assigned  to  Bowditch 
was  the  cabin,  and  his  duty  was  to  hand  the  powder  upon  deck. 
In  the  midst  of  the  preparations  for  the  engagement.  Captain 
Prince  had  a  curiosity  to  look  into  the  cabin,  and  see  whether  all 
things  were  going  on  right  there  ;  and,  to  his  astonishment,  he 
foimd  Bowditch  calmly  sitting  at  the  table,  with  his  sla(e  and 
pencil,  and^guring  away,  as  usual.    The  thing  was  so  ludicrous, 
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that  Captain  Prince  burst  out  a  laughing,  and  said,  "  Well,  Mr. 
BoMrditch,  can  you  be  making  your  will  now  ?"  "  Yes,"  was 
his  good-natured  reply.  After  this  affair,  (the  French  privateer 
having  hauled  off  without  molesting  them,)  the  supercargo  re- 
quested to  be  stationed  at  one  of  the  guns,  and  his  request  was 
granted.  Captain  Prince  testifies,  that  in  all  cases  of  danger,  he 
manifested  great  firmness  and  presence  of  mind. 

The  fourth  and  last  voyage  which  they  made  together,  was  in 
the  same  ship  from  Boston  to  Batavia  and  Manilla.  They  sailed 
in  August,  1799,  and  returned  home  in  September,  1800. 

On  their  arrival  at  Manilla,  a  Scotchman,  by  the  name  of  Mur- 
ray, asked  Captain  Prince  how  he  contrived  to  find  the  way  there, 
through  such  a  long,  perplexing,  and  dangerous  navigation,  and 
in  the  face  of  the  northeast  monsoon,  by  mere  dead  reckoning, 
without  the  use  of  lunars, — ^it  being  a  common  notion  at  that 
time^  that  the  Americans  knew  nothing  about  working  Imiar  ob- 
servations, Captain  Prince  told  him  that  he  had  a  crew  of  twelve 
men,  every  one  of  whom  could  take  and  w;ork  a  lunar  observa- 
tion as  well,  for  all  practical  purposes,  as  Sir  Isaac  Newton  him- 
self, were  he  alive.  Murray  was  perfectly  astounded  at  this,  and 
actually  went  down  to  the  landing-place,  one  Sunday  morning,  to 
see  this  knowing  crew  come  ashore. 

Mr.  Bowditch  was  present  at  this  conversation,  and  as  Captain 
Prince  says,  sat  "  as  modest  as  a  maid,''  said  not  a  word,  but 
held  his  slate-pencil  in  his  mouth.  Another  person  on  the  island, 
a  broker,  by  the  name  of  Kean,  who  was  present,  said  to  Murray, 
"  IT  you  knew  as  much  as  I  do  about  that  ship  Astraea,  you 
wouldn't  talk  quite  so  gUb."  "  Why  not  ?  what  do  you  know 
about  her?"  "  Why,  sir,  I  know  that  there  is  more  knowledge 
of  navigation  on  board  that  ship,  than  there  €ver  was  in  all  Ae 
vessels  that  ever  floated  in  Manilla  Bay." 

The  knowledge  which  these  common  sailors  had  acquired  of 
navigation,  had  been  imparted  to  them  by  the  kindness  of  Mr. 
Bowditch.  Captain  Prince  relates  that  one  day  the  supercaigo 
said  to  him,  "  Come,  Captain,  let  us  go  forward  ahd  see  what  the 
sailors  are  talking  about,  under  the  lee  af  the  long-'boat."  They 
went  forward,  accordingly,  and  the  Captain  was  surprised  to  find 
the  sailors,  instead  of  spinning  their  long  yams,  earnestly  engaged 
with  book,  slate  and  pencil,  and  discussing  the  high  matters  of 
tangents  and  secants,  altitudes,  dip,  and  refiraction.    T^o  of  them, 
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in  particular,  were  very  zealoudy  disputing,  one  of  thean  callii^ 
out  to  the  other,  "  Well,  Jack,  what  have  you  got  ?"  "  I've  got 
the  sine,^^  was  the  answer.  '^  But  that  an't  right,"  said  the  other. 
"  /  say  it  is  the  cosine.^^ 

Captain  Prince  says,  that  although  Mr.  Bowditch  had  such  a 
thorough  knowledge  of  navigation,  he  knew  but  little  about  what 
is  technically  called  seamanship.  He  also  mentions  the  fact, 
which  he  had  often  heard  him  repeat,  that  although,  in  his  youth, 
he  had  long  Uved  in  the  vicinity  of  the  ship-yards,  he  had  never 
s^en  a  launch ;  and  rather  scouted  the  idea  that  such  a  sight,  or 
«iy  thing  hke  it,  should  be  able  to  draw  him  away  from  his 
books.  Captain  Prince  likewise  testifies  that  during  the  whole 
course  of  these  four  voyages,  he  does  not  recollect  the  slightest 
interruption  of  harmony  and  good  feeling  between  them. 

I  am  happy  to  be  able  to  corroborate  the  statements  of  Captain 
Prince,  by  the  testimony  of  an  ofBcer  in  our  navy,  who  sailed  in 
the  Astraea  the  two  last  voyages  to  Alicant  and  Batavia.  In  a  let- 
ter recently  written,  after  speaking  in  terms  of  th^  warmest  grati- 
tude of  the  kindness  and  attention  with  which  Mr.  Botvxlitch 
treated  him,  when  a  poor  sea-sick  cabin-boy,  and  acknowledging 
his  great  obligations  to  him  for  iristructing  him  in  navigation,  he 
goes  on  io  say  that  it  was  Mr.  Bowditch's  practice  to  interest  himr 
self,  in  all  the  sailors  on  board,  and  to  tajke  paina  to  instruct  all 
who  could  read  and  write,  in  the  principles  of  navigation.  The 
cpnsequence  of  Xhis  was,  that  every  one  of  a  crew  of  twelve  men, 
who  could  read  and  write,  subsequently  rose  to  the  rank  of  cap- 
tain or  chief  mate  of  a  ship.  Indeed,  at  Salem,  it  was  consid- 
ered the  highest  recommendation  of  a  seaman,  that  he  had  sailed 
in  the  same  ship  with  Mr.  Bowditch,  and  this  circumstance  alone 
was  often  sufficient  to  procure  for  him  an  officer's  berth.  In  il- 
lustration of  this  statement,  he  mentions  the  fact  that  on  his  sec- 
ond voyage,  the  first  and  second  mates  had  been  sailors  in  the 
same  ship  on  the  previous  voyage.  He  also  speaks  of  Mr.  Bow- 
ditch's  urbane  an4  gentlemanly  deportment  to  every  one  on  board, 
*and  says  that  he  never  appeared  so  iiappy  as  when  he  could  in- 
spire the  sailor  with  a  proper  sense  of  his  individual  importance, 
and  of  the  talents  he  possessed,  and  might  call  into  action. 

Some  idea  of  the  extent  to  which  a  knowledge  of  navigation 
was  diffused  among  the  seamen  of  Salem,  chiefly  by  the  influ- 
ence of  Mr.  Bowditch,  may  be  gained  firom  the  following  nautical 
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anecdote  which  is  contained  in  the  fonrth  volume  of  Baron  Ton 
Zach's  "  Carrespondance  Astrtmomiquej"  page  62.  The  Baron 
18  relating  the  sensation  caused  at  Genoa,  by  the  arrival  ttere,  in 
1817,  of  that  splendid  packet,  the  "  Cleopatra's  Barge,"  owned 
by  George  Crowninshield,  Esq.  of  SaTem.  He  says  that  he  went 
on  board  with  all  the  world,  "  and  it  happened,"  to  use  his  own 
words,  "  that  in  inquiring  after  my  friends  and  corr€spondenls  at 
Philadelphia  and  Boston,  I  mentioned,  among  others,  the  name  of 
Mr.  Bowditch.  *  He  is  a  friend  of  ovit  family  and  our  neighbor 
at  Salem,'  replied  the  captain,  a  smart,  little  old  man,  ^  and  that 
young  man  whom  you  see  there,  my  son,  was  his  pupil ;  in  factj 
it  is  he,  and  not  myself,  who  navigates  Uie  ship.  Question  him 
a  little,  and  see  if  he  has  learnt  any  thing.'  Our  dialogue  was  as 
follows: — i'  You  have  had  an  ^excellent  teacher  of  navigation, 
young  man ;  and  you  could  not  well  help  being  a  good  scholar. 
In  making  the  Straits  of  Gibraltar,  what  was  the  error  in  your 
reckoning  ?'  The  young  man  repUed,  *  Six  miles.'  '  You  must 
then  have  got  your  longitude  very  accurately  ;  how  did  you  get 
it  l  *  First  by  our  chronometers,  and  afterwards  by  lunar  distan- 
ces.' '  What !  do  you  know  how  to  take  and  calculate  the  lon- 
gitude by  lunar  distances?'  The  young  captain  seemed  some- 
what nettled  at  my  question,  and  answered  me  with  a  scortiM 
«nile^-^'  /  know  how  to  calculate  the  longitude !  Why,  our  cook 
can  do  ihatP  ^  Your  cook  P  '  Here  the  owner  of  the  ship  and 
the  old  captain  assured  me  that  the  cook  on  board  could  calculate 
the  longitude  very  well,  that  he  had  a  taste  and  passion  for  it,  and 
did  it  every  day.  '  There  he  is,'  said  the  young  man,  pointing 
with  his  finger  to  a  negro  at  the  stem  of  the  ship,  with  a  white' 
apron  before  him,  and  holding  a  chicken  in  one  hand  and  a  butch- 
er's knife  in  the  other.  *  Come  forward.  Jack,'  said  the  captain 
to  him  ;  <  the  gentleman  is  surprised  that  you  can  calculate  the 
longitude^;  Miswer  his  questions.'  I  asked  him,  ^  What  meth6d 
do  you  use  to  calculate  the  longitude  by  lunar  distances  ?'  '  His 
answer  was,  ^  It's  all  one  to  me :  I  use  the  methods  of  Maskelyne, 
Lyons,  Witchell,  aiid  Bowditch ;  but,  upon  the  whole,  I  prefer 
Dunthome's ;  I  am  more  used  to  it,  and  can  work  with  it  quicker.' 
I  could  not  express  my  surprise  at  hearing  this  black  face  talk  in 
this  way,  with  his  bloody  chicken  and  knife  in  his  hand.  ^  Go,' 
said  Mr.  Crowninshield  to  him,  '  lay  down  your  chicken,  bring 
your  books  and  your  journal,  and  show  the  gentleman  your  cal- 
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culations.'  The  cook  soon  returned  with  his  books  under  his 
arm.  He  had  Bo.wditch's  Practical  Navigator,  the  Requisite  Ta- 
bles, Huttou's  Tables  of  Logarithms,  and  the  Nautieal  Almanac 
I  saw  all  this  negro's  calculations  of  the  latitude,  th^  longitude, 
and  the  true  time,  which  he  had  worked  out  on  the  passage.  He 
answered  all  my  questions  with  wonderful  accuracy,  not  in  the 
Latin  of  the  caboose,  but  in  the  good  set  terms  of  navigation." 

Capt.  Prince  relates  a  little  incident  tjiat  occurred  u^der  his  ob- 
servation, that  is  worth  preserving..  In  the  year  1796,  th^re  was 
an  Englishman  in  Boston,  who  called  himself  a  professor  of  math- 
ematics. He  boasted  a  great  deal  about  his  mathematical  know* 
ledgCy  and  said  that  he  had  not  found  any  body  in  this  country 
who  knew  any  thing  about  the  science.  "  I  have  a  question," 
said  he,  "  which  I  have  proposed  to  several  persons  here  who  are 
reputed  the  most  knowing,  and  they  cannot  solve  it.  ?'  This  Eng- 
lishman was  a  friend  of  E.  H.  Derby,  Jr.  of  Salem,  to  whom  Capt 
Princp  had  some  time  previously  said  that  he  thought  Mr.  Bow- 
ditch  "the  greatest  calculator  in  America."  Mr.  Derby  and  the 
Englishman, being  one  evening  at  the  theatre,  and  the  latter  re- 
^peating  the  remark  about  his  question^  "  Well,"  says  Mr.  Derby, 
*'  there  is  a  young  man  sitting  opposite  in  that  box,  who,  I  thiiik, 
will  do  it  for  you.  You  had  better  hand  it  over  to  him."  Accord- 
ingly, after  the  play  W£^s  over,  the  problem  was  brought  to  the 
house  where  Oapt..  Prince  and  Mr.  Bowditch  boarded,  by  a  man 
named  Hughes,  who  asked  him  whether  he  thojight  he  could 
solve  it.  "  Yes,"  was  his  instantaneous  reply.  T|ie  next  morn- 
ing Hughes  called  and  asked  him  how  he  was  getting  along  with, 
the  question.  "  Vve  done  it,"  says  Mr.  Bowditch;  "  and  I  wish 
you  would  tell' the  Englishman  that  the  answer  is  the  logarithm 
of  such  a  number,"  naming  it.  In  addition  to  this,  I  have  heard 
that  the  American  mathematician  said,  "  Tell  your  friend  that  I 
have  got  a  question  which  puzzled  me  once  a  good,  while  before 
I  could  make  it  out,  and  I  should  like  to  h^ve  him  try  his  hand 
upon  it"  He  gave  him  the  question,  and  it  was  handed  over  to 
the  Englishman ;  but  nothing  more  was  heard  of  it.  For  once, 
he  had  probably  got  enough  of  mathematics. 

Capt.  Prince  states. some,  fects  in  relation  to  the  origin  of  one  of 

Mr.  Bowditch's  principal  works,  which  will  be  interesting  to  all, 

particularly,  ta  all  seafaring  men.     Every  thing  relating  to  "  The 

Sailor's  Own  Book,"  must  be  acceptable  to  them.    He  states, 
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that  on  the  da7  previous  to  their  sailing  on  their  fourth  and  last 
▼oyage  together,  Mr.  Edmund  M.  Blunt,  a  noted  publisher  of 
charts  and  nautical  ^tMK)ks,  then  residing  at  Newbur^port,  came  to 
Boston,  where  the  ship  lay,  on  purpose  to  see  Mr.  Bowditch.  In 
the  course  of  the  conversation  between  them,  which  Capt.  Prince 
OTerheard,.  Mr.  Blunt  said,  '<  If  you  had  not  corrected  the  declin* 
ation,  I  should  have  lost  the  whole  of  the  last  edition ;"  meaning 
the  last  edition  of  John  Hamilton  Moore's  book  on  Navigation, 
then  in  common  use  on  board  our  vessels.  "  Why,"  continued 
he,  "can't  you  be  good  enough  to  look  over  Hamilton  Moore 
again,  more  carefully  ?  Take  a  copy  of  it  with  you,  and  mark 
whatever  you  may  find^  and  when  you  get  home,  I  will  give 
you  a  new  one."  "  Well,"  replied  Mr.  Bowditch,  "  I  will."  On 
the  home  passage  Capt.  Prince  says  that  Mr.  Bowditch  remarked 
to  hitn,  "  Now  I  am  going  to  assist  Blunt,  and  begin  with  Ham- 
ilton Moore.".  When  he  had  been  engaged  upon  it  several  days, 
Capt.  Prince  passed  by  him  in  the  cabin,  and  said,  "  Well,  sir, 
you  seem  to  put  a  great  many  black  marks  on  Johnny  Moore." 
*'  Yes,"  replied  Mr.  Bowditch,  "  and  well  I  may,  for  he  deserves 
it;  his  book  is  nothing  but  a  tissue  of  errors  from  beginning  to 
end."  After  he  had  been  hard,  at  tr6rk  for  some  tiii^e,  Capt  Prince 
said  to  him,  "  If  I  were  yoii,  I  would  sooner  make  a  new  book 
than  undertake  to  mend  that  old  thing."  Mr.  Bowditch  smiled 
and  said,  "  I  find  so  many  errors  that  I  intend  to  take  out  the 
work  in  my  own  name."  Capt.  Prince  closed  the  conversation  by 
adding,  "I  think  you  ought  to  do  so,  for  the  work  will  be  new, 
and  the  fruit  of  your  own  labor,  and  will  be  the  best  work  on 
navigation  ever  published ;"  a  prediction  that  was  wonderfully 
fulfilled  lo  the  letter. 

As  an  Illustration  of  the  dangerous  blunders  of  Moore's  work, 
I  will  mention  a  fact  related  tolne  by  John  Waters,  Esq.  of  Bos- 
ton. He  states'that  in  the  beginning  of  the  year  1800,  he  was 
returning  from  Canton  in  the  ship  Ehza,  and  that  somewhere 
ttiis  side  of  the  Cape  (he  thinks  off  the  West  India  Islands,)  in 
taking  the  sun's  declination  one  day,  they  turned  to  Moore's 
"Table  XVII.  of  The  Sun's  DecUnation  for  the  years  1792, 
1796, 1806,  1804,"  to  which  he  had  appended  the  remark,  "  each 
being  leap  year.^^  In  consequence  of  thus  erroneously  making 
1800  a  leap  year,  he  gives  the  declination  on  the  Ist  of  March 
7^  IV,  whereas  by  reference  to  the  JNautical.  Almanac  of  that 
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yeari  it  will  be  found  to  be  7^  33',  making  a  difference  of  twenty- 
three  milea  Mr.  Waters  fortunately  had  a  Nautical  Almanac  on 
board,  and  likewise  a  copy  of  Pike's  Arithmetic,  which  explained 
the  reason  why  the  year  1800  was  not  leap  year.  In  consequence 
of  this  he  escaped  the  dangers  to  which  other  vessels  in  the 
same  latitude  were  subjected;  for  he  afterwards  read  in  the 
newspapers  of  several  ships  that  were,  wrecked  solely  by  reason 
of  that  blunder.  It  was,  indeed,  quite  time  for  Hamilton  Moore 
to  be  laid  up,  high  and  dry,  on  the  shelf. 

Before  publishing  his  own  work,  Mr.  Bowditch  had  prepared 
for  Mr.  Blunt  two  corrected  editions  of  Moore's  book,  in  which 
he  had  actually  discovered  and  corr^ted  eight, thousand  errors  in 
the  nauticd  tables,  as  he  himself  testifies  in  the  preface  to  the 
la^t  stereotype  edition. 

Such  was  the  germ  of  "  The  New  American  Practical  Naviga- 
tor," the  first  edition  of  which  he  issued  in  the  year  1800,  at  the 
age  of  twenty  seven ;  a  work  abounding  with  the  actual  results  of 
his  own  experience,  and  containing  simpler  aqd  more  expeditious 
formulas  for  working  the  nauticd  problems.  This  work  has  been 
of  immense  service  to  the  n^utic^  and  commercial  interests  of 
this  country.  Had  Dr.  Bowditch  never  done  any  thing  else,  he 
would  still,  by  this  single  act,  have  conferred  a  lasting  obligation 
upon  bis  native  land ;  and  the  national  legislature  might  weU 
acknowledge  it  by  erecting  a  monument  to  his  memory.  Just 
consider  the  simple  fact,  that  every  vessel  that  sails  from  the 
ports  of  the  United  Stat^,  from  Eastport  to  New  Orleans,  is  nav- 
igated by  the  rules  and  tables  of  his  book.  And  this  h^s  been 
the  case  nearly  ever  since  its  publication,  thirty-eight  years  ago* 
Notwithstanding  the  competition  of  other  English  and  American 
works  on  the  subject,  >'  The  Practical  Navigator"  has  never  been 
superseded.  It  has  kept  pace  with  the  progress  of  nautical  sci- 
ence, and  incorporated  all  its  successive  discoveries  and  results ; 
and  the  last  edition,  published  within  the  last  year,  contains  new 
tables  and  other  improvements,  which  will  probably  secure  its 
undivided  use  by  our  seamen  for  years  to  come. 

In  compiling  "The  Navigator,"  he  was  essentially  aided  by 
a  series  of  manuscript  journals,  preserved  in  the  East  India  Mu- 
seum, at  Salem.  It  is  one  of  the  regulations  of  the  East  India 
Marine  Society,  to  whom  that  splendid  collection  belongs,  that 
each  member  shall  keep  a  journal  of  every  thing  remarkable 
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that  has.  occurred,  and  that  he  ha^  observed,  during  his  voyage. 
On  his  return  his  journal  is  examined  by  a  special  committee, 
who  extract  whatever  they  think  valuable,  and  copy  it  into  large 
volumes,  kept  for  that  purpose.  Dr.  Bowditch  was  accustomed 
to  say,  that  these  volumes  contained  a  mass  of  nautical  informa- 
tion that -could  be  found  no  where  else  in  the  world. 

The  quiet  and  leisure  of  the  long  East  India  voyages,  when 
the  ship  was  la^y  sweeping  along  under  the  steady  Impulse  of 
the  trade-winds,  afforded  him  fine  opportunities  fipr  pursuing  his 
mathematical  studies,  as  well  as  for  indulging  his  taste  for  gene- 
ral literature.  It  was  at  these  timeis  that  he  learnt  the  French 
and  Spanish  languages;  without  any  instmctor.  Subsequently 
in  life  he  acquired  the  German  and  the  Italian.      ' 

I  have  heard  it  stated,  that,  on  the  voyage-  to  Manilla,  the  ship 
sprung  isi  leak,  and  was  obliged  to  put  into  the  Isle  of  France  to 
refit.  Yoimg  Bowditch  was  the  only  one  on  board  who  knew 
any  thing  about  French,  having  learnt  it  from  his  grammar  on 
the  voyage  j  and  this  casual  knowledge  thus  proved  of  essential 
service  to  the  interests  of  the  owners,  as  well  as  to  the  crew  of 
the  ship.  He  used  to  say,  that  nothing  that  he  learnt  ever  came 
amissr    ^ 

He  had  previously  commenced  the  study  of  Latin  at  the  age 
of  seventeen.  The  first  Latin  book  that  he  undertook  to  read 
was  a  copy  of  Euclid's  Geometry,  which  had  formerly  belonged 
to  the  Rev.  Dr.  Byles,  of  Boston,  and  having  been  purchased  at 
the  sale  of  his  books,  was  presented  to  the  young  mathematician 
by  his  brother-in-law,  David  Martin,  of  Salem.  The  following 
words  I  copy  from  the  blank  leaf  in  the  beginnitig  of  the  book, 
"  Began  to  study  Latin  Jan.  4,  1790.^'  He  afterwards  Tead  and 
translated  Newtou's  "Principia,"  a  copy  of  which  book,  rare, 
doubtless,  at  that  time  in  this  country,  had  come  into  his  posses- 
sion through  the  kindness  of  the  leamed^nd  reverend  Dr.  Bent- 
ley  of  Salem.  Dr.  Behtley  told  hin^  that  he  could  not  give  him 
the  book,  as  it  had  been  presented  to  him  by  a  friend,  but  said  he 
would  loan  it  to  him,  and  that  he  naight  keep  it  till  it  was  called 
for.  He  did  keep  itj  it  was  never  called  for;  and  it  is  still 
among  his  books. 

What  he  once  learned  he  ever  afterwards  remembered,  and  it 
may  be  mentioned  as  an  instance  of  the  singular  tenacity  of  his 
memory,  that,  on  lately  reading  the  splendid  History  of  the  Re%n 
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of  Ferdinand  and  Isabella,^  the  last  book  he  read  through,  and 
one  for  which  he  expressed  the  highest  admiration;  he  remarked 
that  many  of  the  incidents  in  it  were  quite  familiar  to  him,  he 
having  once  read  the  great  work  of  Mariana  on  the  History  of 
Spain,  in  the  original  language,  in  the  course  of  one  of  his  voyar- 
ges.  The  French  mathematician,  Lacroix,  acknowledged  to  a 
young  American,  that  he  was  indebted  to  Mr.  Bowditeh  for  com- 
municating many  errors  in  his  works,  which  he  had  discovered 
in  these  same  long  India  voyages. 

The  extraordinary  mathematical  attainments  of  the  young 
sailof  soon  became  known,  and  secured  to  him  the  notice  of  our 
most  distinguished  men, — among  others  (hat  of  the  late  Chief 
Justice  Parsons,  himself  an  eminent  mathematician, — and  like* 
wise  the  deserved,  yet  wholly  ui^expected,  honors  of  the  first  lit- 
erary institution  in^  tHe  land.  In  the  summer  of  1802,  at  the  age 
of  twenty-nine,  his  ship  lying  wind-bound  in  Boston  harbor,  he 
went  out  to  Cambridge  to  attend  the  exercises  of  Commence- 
ment Day ;  and  whilst  standing  in  one  of  the  aisles  of  the 
church,  as  the  Preindent  was  annomicing  the  honorary  degrees 
conferred  that  day,  his  attention  was  aroused  by  hearing  his  owu 
name  called  out  '^as  a  Master  of  Arts.  The  annunciation  came 
upon  him  like  a  peal  of  thunder;  it  took  him  wholly  bjr  sur- 
prise. He  has  ba^n  heard  to  say  that  that  was  Ihe  proudest  day 
of  his  life ;  and  that  of  all  the  distinctions  which  he  subsecpiently 
received  from  numerous  learned  and  scientific  bodies,  at  home . 
and  abroad,!  (among  which  may  be  mentioned  his  election,  in 

*  By  William  H.  Prescott,  Eiq.  of  Boston.  This  noble  (contributioQ  to  the 
youthful  literatui[e  of  our  couotiy  is,  at  the  same  time,  one  of  the  most  remarkable 
instances,  in  literary  history,  of  the  triumph  of  genius  over  dlMculties  and  dis* 
couragemedts.  It  seems  almost  incredible,  that  so  extensive  a  work,  demanding 
the  perosal  of  so  many  books,  and  the  consultation  of  so  many  authorities,-  could 
have  been  composed  without  the  fiU  and  free  use  of  the  eyes.  And  yet  it  is  a  fact  • 
known  to  me,  that  the  author,  although  he  wrote  the  book  through  with  his  own 
hand,  never  saw  the  words  while  he  was  writing  them.  His  work  is  a  noble  evi- 
dence of  his  peneverance  as  well  as  of  his  le^pmilig  and  good  taste,  and  reflects 
honor  upon  himself  as  well  as  upon-  his  country. 

f  Dr.  Bowditeh  was  elected  a  Fellow  of  the  American  Academy  of  Arts  and 
Sciences,  in  1799,  and  was  its  President  from  1829  to  the  time  of  his  death.  He 
was  also  a  Fellow  of  the  Royi^  Societies  of  Edinburgh  and  Dublin ;  of  the  Astro- 
nomical Society  of  London ;  of  the  American  Philosophical  Society  held  at  Phil- 
adelphia ;  of  the  Connecticut  Academy  of  Arts  and  Sciences ;  of  the  Literary 
and  Philosophical  Society  of  New  York;  Ck>rresponding  member  of  the  Royal 
Societies  at  Berlin,  Palermo,  dbe.  dtc.  Ac. 
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1818,  as  a  Fellow  of  the  Royal  Society  of  London,  an  hoiior  to 
which  few  Americans  have  attained,)  therer  was  not  one  which 
affiprded  him  half  the  pleasure,  or  which  Jie^  prized  half  so 
highly,  as  this  degree  from  Harvard.  It,  was,  indeed,  his  first 
honor,  his  earliest  distinction ;  it  was  not  only  kindly  meant,  but 
timely  done ;  and  it  no  doubt  stimulated  him  to  perseverance  in, 
his  scientific  pursuits,  as  well  as  created  that  interest  which  he 
always  took  in  the  prosperity  of  that  institution.* 

Mr.  Boivditch's  fifth  and  last  voyage  was  made  in  the  ship 
Putnam,  of  which  he  was  part  owner,  and  in  which  he  sailed  in 
the  combined  capacities  ef  master  and  supercai^o.  He  sailed  for 
Sumatra  in  November,  1802,  and  returned  in  December,  1803. 
His  habits  of  life  and  study,  when  on  shipboard,  are  thus  related 
by  one  who  accompanied  him  in  his  two  last  voyages  in  the  ca- 
pacity of  a  seaman  and  mateu 

^'  His  practice  was,  to  rise  at  a  very  early  hour  in  the  mcurning, 
and  pursue  Jiis  studies  till  breakfast ;  immediately  after  which,  he 
took  a  rapid  walk  for  an  hour,'and  then  went  below  to  his  studies 
till  half  past  eleven  o'clock,  when  hesreturned  and  walked  ti|l 
twelve  o'clock,  the  hour  at  which  he  commenced  his  meridian 
obsiervations.  Then  came  dinner,  after  which  he  was  engaged 
in  his  studies  till  five  o'clock ;  then  he  walked  till  tea  time,  and, 
after  tea,,  was  at  his  studies  till  nine  o'clock  in  the  evening.  From 
this  hour  till  half  past  ten  o'clock,  he  appeared  to  have  banished 
all  thoughts  of  study,  apd,  while  walking,  he  would  converse  in 
the  most  lively  manner,  giving  us  useful  information,  intermix- 
ed with  amusing  anecdotes  and  hearty  laughs,  making  the  time 
delightful  to  the  officers  who  walked  with  him,  and  who  had  to 
quicken  their  pace  to  accompany  hhn.  Whenever  the  heavenly 
bodies  were  in  distance  to  get  the  longitude,  night  or  day,  he 
was  sure  to  niake  his  observations  once,  and  frequently  twice,  in 
every  twenty-four  hours,  always  p^ferring  to  make  them  by  the 
moon  and  stars  on  account  of  his  eyes.  He  was  often  seen  pn 
deck  at  other  times,. walking  rapidly,  and  apparently  in  deep 
thought^  when  it  was  well  understood,  by  all  on  board,  that  he 
was  not  to  .be  disturbed,  as  we  supposed  he  was  solving  some 
difficult  problem,  and  when  he  darted  below,  the  conclusion  Was, 
*i— — — •* 

*  Mr.  Bowditch  was  a  Fellow  of  the  Corporation  of  Harvard  from  1826  till  hit 
death.    He  received  the  degree  of  LL.  D.  fironi  the  aame  Univeraitj  in  1816. 
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that  he  had  got  the  idea ;  if  he  were  in  the  fore  port  of  the  shipi 
when  the  idea  came  to  hira,  he  would  actually  run  to  the  cabin, 
and  his  countenance  would  give  the  expression,  that  he  had 
found  a  prize." 

On  quitting  the  sea,  in  1803,  he  was  appointed  President  of 
the  Eissex  Fire  and  Marine  Insurance  Company  in  Salem^  the 
duties  of  which  he  continued  to  discharge  till  the  year  1823. 
During  this  time  he^^wa?  frequently  solicited  to  accept  posts  of 
honor  add  emoknnent  in  various  literary  institutions,  in  different 
pcffts  of  the  court  try.     Though  his  salary  as  President  of  the  In- 
surance Company  was  sm'all,  being  only  twelve  hundred  doUarsi 
yet  the  larger  offers  from  a  distance  could  not  induce  hfm  to 
leave  his  blessed  New  England  home.     Thus  in  1806,  he  Was 
chosen  to  fill  the  Mollis  Professorship  of  Mathematics  at  Harvard 
University.     In  1818,  he  received  a  letter  from  Mr.  Jefferson, 
requesting  him  to  accept  the  Professorship  of  Mathematics  in  .the 
new  University  at  Charlottesville,  in  Vii^inia.    Mr.  Jefferson  saidl 
in  his  letter,  ^^  We  are  satisfied  we. can  get  from  no  country  a 
Professor  of  higher  qualifications  than  yourself  for  our  niathemai- 
ical  department."    And  in  1820,  on  the  dearth  of  Mr.  Ellicott, 
Professor  of  Mathematics  €it  the  United  States'  Military  Academy 
at  We^  Point,  he  received  a  letter  from  Mr.  Calhoun,  then  Secre- 
tary of  War,  desiring  him  to  permit  his  name  to  be  presented  to 
the  President  to  fill  the  vacant  chair.     Mr.  Oalhoun  in  that  letter 
said,'  ^<  I  am  anxious  to  avail,  myself  of  the  first  mathematical 
talents  and  acquirements  to  fill  the  vacancy." 
^  In  the  year  1806,  Mr.  Bowditch  published  his  accurate  and 
beautiful  chart  of  the  harbors  of  Salem,  Beverly,  Marblehead,  and 
Manchester,  the  survey  of  which  <  had  occupied  him  during  the 
summers' of  the  three  preceding  yea^     So  minutely  accurate 
was  this  chart,  that  the  old  pilots,  said  he  had  found-out  ad  their 
professional  secrets,  and  had  put  on  paper  points  and  bearings 
which  they  thought  were  known  only  to  themselves.    Tliey 
began  to  fear  that  their  services  Would  no  longer  be  needed,  and 
that  their  occupationand  their  bread  were  gone. 

On  the  establishment  of  '^The  Massachusetts  Hospital  lAte 
Insurance  Company,"  in  1823,  he  was  elected  to  the  office  of 
Actuary,  being  considered  the  person  best  qualified  for  this 
highly  responsible  station,  from  his  habits  of  accurate. calculation 
and  rigid  mettiod,  and  his  infleziUe  integrity.    Immedialely  on 
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accepting  the  oflSce  be  removed  to  Boston,  at  the  age  of  fifty, 
aiid  there  q)ent  the  last  fifteen  years  of  his  life.  On  his  leavmg 
Salem,  a  public  dinner  was  given  him  by  his  fellow  citizens,  as 
a  testimony  of  their  respect.  No  man  ever  left  that  place  more 
regretted. 

It  scarcely  heeds  to  be  stated  that  he  dischaiged  the  duties  of 
his. high  trust  with  the  greatest  fidelity  and -skill,  and  to  the  en- 
tire satisfaction  of  the  Company.  The  capital  was  five  hundred 
thousand  dollars.  But,  at  his  suggestion,  the  Company  implied 
to  the  Legislature  for  additional  power  to  hold  in  trust  and  loan 
out  the  property  of  individuals.  This  power  was  granted;  and 
upwards  of  five  niillions  of  dollars,  nine  tenths  of*  which  belong 
to  females  and  orphans,  have  been  thus  received  and  invested. 
The  institution  has,  in  this  way,  been  of  inc^ulable  service,  it 
being  in  fieu^t  nothing  more  nor  less,  than  a  Savings  Bank  oh  a 
large  scale.  '<  Providence" — ^I  use  his  own  language,  in  his  part- 
ing letter  to  the  Directors — '^  has  seen  fit  to  bless  our  efibns  to 
make  it  an  institution  deserving  of  public  regard."  It  deserves 
to  be  mentioned,  that  Dr.  Bowditch  was  never  willing  to  receive 
and  tie  up  any  investment,  without  himself  seeing  Or  hearing  in 
writing  from  the  person  in  whose  behalf  the  investment  was  to 
be  made,  and  ascertaining  that  It  was  done  with  his  or  her  -full 
and  free  consent,  and  that  the  individual  perfectly  understood  the 
4node  and  conditions  of  the  investment,  before  it  was  put  into 
the  (lead  hand  of  the  institution. 

I  may  here  also  notice  the  fact;  that  during  the  late  imexam- 
pled  c(mimercial  embarrassments  and  financial  difficulties,  when 
almost  all  our  moneyed  institutions  have  sustained  heavy  losses 
from  the  bankruptcies  of  their  debtors,  "and,"  to  use  his  own 
words  in  the  same  letter,  "  by  having  dealt  with  corporations, 
whose  affjBurs  have  been  managed  with-a  recklessness  which  has 
never  before  been-  witnessed  in  this  country,"  yet  so  carefully  ' 
and -skillfully  have  the  affairs  of  The  Life  Office  been  managed, 
that,  although  the  largest  moneyed  institution  in  New  England, 
having  a  capital  equal  to  ten  conunon  banks,  and  with. a  loan  out 
of  six  millions,  its  loss  has  not  been  greater  than  that  sustained 
by  some  of  the 'smallest  banks.' 

It  was  a  hard  struggle  for  Dr.  Bowditch  to  break  away  from 
the  pleasant  scenes  and  associations  of  his  native  place.  .  There 
were  his  earliest  iriends,  and  there  his  strongest  ties.    Biit  he  felt 
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duLt  he  owed  it  to  his  fimiily  to  make  the  sacrifice  of  peraooal  at- 
tachments and  pre^rences ;  and  for  some  time  he  and  his  amiable 
consort  fcMidly  cherished  the  hope  of  returning  and  spending  their 
last  days  in  the  Cityr  of  Peace.    .         ,  , 

In  March^  1798,  just  before  sailing  on  his  third  voyage,  he  mar^ 
tied  his  first  wife,  Elizabeth  Boardman,  who  died  during  his  ab- 
sence at  the  age  of  eighteen.  In  October,  1800,  he  was  married 
to  his  counn,  Mary  Ingersoll,  a  lady  of  singular  sweetness  of  dis* 
position  9nd  cheerfnl  piety,  ^ho^  by  her  entire  sympathy  with 
him  in  all  his  studies  and  ^pursuits,  lightened  and  cheered  his  la- 
bors, and  by  relieving  him  fifom  all  domestic  ciares,  enabled,  him 
to  ^o  on,  with  undivided  mind  and  tmdistracted  attention,  in  the 
execution,  of  the  great  work,  on  which  his  fame,  as  a  man  of  sci- 
ence, rests.  He  has  been  heard  to  say,  that  he  never  should  have 
accomplished  the  ta^,  and  published  the  book  in  its  present  eXr 
tended  form,  had  he  not  been  stimulated  and  encoumged  by  her. 
When  the  serious  question  was  under  consideration  as  to  the  ex- 
pediency of  his  publishing  it  at  his  own  cost,  at  the  estimated  €l±- 
pense  of  ten  thousand  dollars,  (which  it  actually  exceeded,)  with 
the  noUe  spirit  of  her  sex,  she  conjured  and  urged  him  to  go  on 
jBnd  do  it,  saying  that  she  would  find  the  means,  and  gladly  make 
any  sacrifice  and  submit  to  any  self-denial  that  plight  be  involved' 
in  it.  In  gratefiil  acknowiedg^ent  of  her  83anpathy  and  aid,  he 
proposed,  in  the  concluding  volimief  to  dedicate  the  wprk  to.  her 
memory — a  design  than  which  nothing  could  be  more  beautiful 
c/t  touching.     Let  it  still  be  fulfilled.* 

It  is  hardly  necessary  fcnr  me  to  say  that  this  was  a  Tranidation 
and  Commentary  on  the  gteti  work  of  the  French  astronomer, 
La  Place,  entitled  <<  Micanique  CHeste^^  in  whieh  that  illustrious 
man  undertakes  to  exjdain  the  whole  mediapism  of  our  solar  sys- 
tem,, to  account  on  mathemafical  principles  for  all  its  phenomena, 
and  to  reduce  all  the  anomalies  in  the  apparent  motions  and  fig>» 
ores  of  the  p^etftry  bodies,  to  certain  definite  )aw^ 

La  I^ace  himself,  in  his  Prefiice,  states  the  object  of  his  work- 
as  feUowsw  "  Towaids  ttie  end  of  the  seventeenth  t>entury,  New- 
ton published  his  discovery.^of  univensal  gravitation.    Mathema- 


*  "[this  noble-minded  and  excellent  woman,  whose  unfailing  cheerfulness  and 
▼iyacity  rendered  h^  admitabty  suited*  to -be  the  wife  of  snch  a  man,  died  in  Bbs- 
loo,  on  the  17th  of  April,  1634,  iiUhe  63d  jear  of  her  afo. 
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tioian?  have  since  that  epoch,  succeeded  in  ledueing  lo  this  great 
biw  of  t^ature  all  the'  known  phenomena  of  the  system  of  the 
world,  and  have  thus  gireh  to  the  theories  of  the  heavenly  bod- 
ies and  to  astronomical  tables,  an  unexpected  degiee  of  precision. 
My  object  is  to  present  a  connected  view  of  these  theories,  which 
are  now  scattered  in  a  gre^t  number  of  works.  The  whole  of  (he 
results  of  gravitation,  upon  the  equilibrium  and  motions  of  the 
fluid  and  solid  bodies,  which  compose  the  solar  system,  and  the 
similar  systems,  existing  in  the  imbaensity  of  space,  constitute  the 
object  of  Celestial  Mechanics,  or  the  -application  of  the  principles 
of  mechanics  to  the  motions  and  figiues  of  the  heavenly  bodies. 
Astrononiy,  considered  in  the  most  general  manner,  is  a  great  prob* 
lem  of  mechanics,  in  which  the  elements  of  the  motions  are  Hm 
arbitrary  constant  quantities^  The  solution  of  this  problem  de- 
perlds,  at  the  same  time,  upon  the  accuracy  of  the  observations, 
and  u]x»n  th^  perfection  of  the  analysis.  It  is.  very  important  to 
reject  every  empirical  process,  and  to  complete  the  analy^,  ^ 
that  it  shall  not  >)e  necessary,  to  derive  frc^n.  observations  any  but 
indispensable  data.  The  intention  of  this  work  is  to  obtain,  as 
miich  B»  may  be  in  my  power,  this  interesting  result." 

It  is  a  work  of  great  geniOs^and  imqfiense  depth,  and  escee4- 
ingly  difficult  to  be  comprehended.  Tbis  arises  jipt  merely  from 
the  intrinsic  difficulty  of  the  subject,,  and  the  medium  of  t^ocrf* 
employed  being  the  higher  bmnches  of,  the-  mathematics,— but 
chiefly  from  the  circumstance  that  the  author,  taking  it  for  granted 
that  the  sul^ject  would  be  as  plain  and  easy  tOjOtt^raas  to  himself^ 
very  often  omits  the  intermediate  steps "  and  connecting  links  in 
his  demonstrations.  He  jumps  over  the  interval,  and  grasps  the 
conclusion  as- by  intuition.  Pr.  Bowditch  used  to  say,  "I  never 
come  across  one  of  La  Placet's  '  Thus  it  plainly  appears^^  without, 
feeling  sure  that  I  have  got  hours  of  hard  study  before  me  to  fill 
up  the  chaspd,  and  find  out  and  diow  Aov'  it  plainly  af^ears."  : 
.  Dr.  Bpwditch  says,  in  his  Introduction  to  the  first  volume,  "  The 
object  pf  the  author,  in  comppsing4his  work,  as  stated  by  him  in 
his  Preface,  was  to  feduce  aU  the  known  phenomena  of  the  S3rs- 
tem  of  the  w6rid  to  th^  law  of  gravity,  by  strict:  mathematical 
principles ;  and  to  complete  the  investigations  of  the  nfotions  of 
the  planets,  satellites,  and  coniets,  begun  by  Newton  in  his  Prin- 
cipia.  This  he  has^  accomplished,  in.  a  manner  deserving  the 
highest  praise,  for  its  symmetry  and  completemss ;  but  fix>m  the 
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•  ^ 

abridged  manner,  in  which  the  analytical  calculations  have  been 
made,  it  has  been  found  difficult  to  ^  understood  by  many  per- 
sons, who  have  a  strong  and  decided  taste  for  mathematical  stud^ 
ies^  op  aeeottnt  of  the  time  and  labor  required  to  insert  the  inter- 
mediate «teps  of  the  demonstrations,  heeessary  to  enaUe  them 
easily  to  follow  the  author  in  his  reasontug. .  T6  isme^ly  in  some 
measure,  this  defect,  has  been  the  chief  object  of  the  translator 
in  the  Notes.*' 

->  It  was  in  the  year  1815^  at  SalemV  that  he  began  this  herculean 
task,  and  finished  it  m  twa  years^  The  Commentary,  which  er- 
ceeds  the  original  in  extent,  kept  pace  with  the  Translation  ;  but 
whilst  the  publication  was^in  hand,  his  alterations:  and  additions 
were  so  numerous  that  it  might  almostrbe  considered  a  new  draft 
of  the  work. 

Let  it  not  be  said,  in  disparagementof  the  labors  of  Dr.  Bow- 
ditch,  that  this  was  not  an  original  work,  but  merely  a  translation. 
Suppose  that  it  had  been  so.  What  then  ?  Was  it  not  still  a  ben- 
efaction to  this  country  and  to  Great  Britain,  thus  to  bring.it  with- 
in the  reach  and  compass*  of  llie  American  and  English  mind  ?* 
It  is  truly  said  hy  an  old  writer,  "  So  weJl  is  he  worthy  of  per-  , 
petual  fame  that  bringeth  a  gopd  work  to  light,  as  is  he  that  first 
did  make  it,  and  ought  always  to  be  reckoned  the  second  father 
thereof"  But  the  fact  is,  it  is  more  than  half  an  original  com- 
mentary and  exposition,  .simplifying  and  elucidating  what  was  be- 
fore complex  and  obecur^,  supplying  omissions  and  deficiencies, 
fortifying  the  positions  with  new  proofs  and  giving  additional 


*  The  only  attemtita  tbat  ksTe  been,  made  in  Enjgland  to  grapple  with  the  great 
work  of  La  Place  are,  1«  **  An  Elementary  Treatise  upon  Analytical  Meohanica, 
being  the  First  Book  of  the  M6canique  Celeste  of  La  Place  \  translated  and  eluci^ 
dated  with  Explanatory  Notes,  by  the  Rev.'  John  Toplis,  B.  D.,  London.  1814." 
8vo.-«-2.  **  Elementary  lUuatrations  of  the  Celestial  Mechanics  of  La  Place,  [by 
Thomas  Young,  M.  D.]  London..  1821."  8vo.— 3.  '*  A  Treatise  on  Celestial  Me- 
chanics, by  P.  S.  La  Place  ;  translated  from  the  French',  and  elucidated  with  Ex- 
planatory Notes,  by  Rev.  Henry  H.  Harte,  Fellow  of  Trinity  College,  Dublin.  Part 
Tirst,  Book  First,  1838.    Book  Second,  1837.    Dublin."    4to. 

It  is  highly  honorable  to  the  sex,  that  the  best,  may  I  not  say  the  only  Exposition 
of  La  Place's  work  that  has  appeared  in  £nglaiid,i8  from  the  pen  of  a  female,  the 
accomplished  Makv  Somcrville,  wife  of  Dr.  Somenrille,  of  Chelsea  Hospital. 
The  Edinburgh  Review  said  of  her  work',  ^n^tled  "  The  Mechanism  of  the  Heav- 
ens," **  This  unquestionably  Is  one  of  the  most  remarkable  works  that  |emale  in- 
t^lect  ever  produced^  in  any  age  or  e9untry ;  tfnd  with  respect  to  the  present  day^ 
we  hazard  little  in  saying  that  Mrs.  Somerville  is  the  only  individual  of  her  sex  in 
th«  world  who  could  have  writien  it." 
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weight  and  efficiency  to  the  old  ones ;  and  abore  all,  recording  and 
digesting  the  subsequent  discoveries,  and  bringing  down  the  sci- 
ence to  the  present  time.  I  have  heard  it  said  that  La  Plaioe,  to 
whom  Dr.  Bowditch  sent  a  list  of  errors,  (which  however  he  nev- 
ec  had  %he  grace  to  acknowlodge  in  any  way,)*  onc^  remarked^ 
^<  I  am  sure  that  Mr.  Bowditch  compsehends  my  wcMrk,  for  he  has 
not  only  detected  my  errors,^  but^  he  ha$  9bo  shown  me  how  I 
came  to  fell  into  them."    .  ^  T 

The  manner  in  which  h6  published  thi^  work  aff<ndsa  striking 
illustration  of  the  s^t  of  independence,  which  was  a  prominent 
feature  in  his  character.  He  had  been  frequently  solicited  and 
urged  by  his  numerous  wealthy  friends,  and  by  eminent  scientific 
men,  and  formally  requested  by  the  American  Academy  of  Arts 
and  Sciences,  to  permit  them  to  print  it  at  their  expense,  £ir  th6 
honor  of  the  couiitry,  and  for  tt^e  cause  of  sdaoce. .  He  was  well 
aware;  however,  that  there  was  not  sufficient  taste  ii\  the  commu- 
nity for  such  studies  to  justify-an  enterprise  which  would  involve 
aj;reat  outlay,  and,jGi^  he^  thought,  would  bring  him  under  peQU*- 
niary  obligations  to  others,  I  reooUect  conveimiig  with  him  once 
on  this  subject,  when  he  said  to  me,  ia  his  umkl  ardent  way, 
''Sir,.  I  did  not  choose  to  give  an  opportunity  to  such  a  man 
(inentioning  his.  name  )^  point  up  to  ids  book-case  and  say,  'I 
patronized  Mr.  Bowditch  by  subscribing  for  Im  expensive  work,' 
— not  a  word  of  which  he  could  understand  Na  I  preferred 
to  wait  till  1  could  afford  to  publish  it  at  my  own  expense.  That 
time  at  last  arrived ;  and  if,  instead  of  setting  up  Day  coach,  as  I 
might  have  done,  I  see  fit  to  spend  my  money  in  this  way,  who 
has  any  right  to  comfdain  ?  My  children  I  know  will  notJ* 
^  Op.  the  publication  of  the  first  volunie,  the  London  Q^uarterly 
Review,  expressed  the  following  high  oionion  of  163  inerits.   ''  The 


*  Tiiit,  possibly^  may  have  b«en  an  inadvertence^  or  the  letter  of  ackaowledg- 
meiit  may  have  miscarried  oo  the  wiy.  It  ia  certain  that  his  widow  received  the 
aon  of  the  American  mathematician  with  great  Icindpeai  and'cone^deration,  when 
itn-the  year  1833,  be  went  to  Paria  to  pursue  his  medical  studies,  carrying  out  with 
him  the  second  volume  of  his  fatbei^s  work.  He  was  immediately  invited  to  a 
splendid  soirie,  and  on  entering  the  brilliant  saloon,  filled  with  the  towms  of  France,' 
he  .was  unexpectedly  greeted  by  aeeing  <hi  the  centre  table^the  only  thing  on 
it,— the  identical  volume  which  he  had  brought  over  with  him — a  delicate  compli- 
ment, which  none  but  a  graceful  French  woman  would,  have  thought  of  paying. 
Madame  La  Place  iCibtequently  sent.ta  Dr.  Bowditch  a  noble  coktei  bast  of  her 
husband. 
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Idea  of  undertaking  a  tiansdation  of  the  whole  '  M^cainique  ££. 
leste,^  accompanied  thioughout  with  a  cdpious  running  commen- 
tary, is  one  whibh  savors,  at  fir^t  sight,  of  the  g^antesquei  and 
is  certainly  one  which,  from  what  we  h&ire  hitherto  had  reason  to 
conceive  of  the  popularity  and  diffosion  of  mathematical  knowl- 
edge on  the  opposite  shores  of  the  Atlantic^  we  should  never  have 
expected  to  have  found  originated-— or,  at  least,  carried  into  exe- 
cution, in  that  quarter.  The  first  volume  only  has  as  yet  reached 
us ;  jand  when  we  consider  the  great  difficulty  of  printing  works 
of  this  nature,  to  say  nothing  of  the  heavy  and  probahly  unre- 
munerated  expense,  we  are  not  surprised  at  ^e  delay  of  the  sec- 
ond. IVJeanwHile  the  part  actually  coJoiideted  (which  certains 
the  first  two  books  of  La  Place's  work)  is,^with  few  and  slight 
exceptions,  just  what  we' could  have  wished  to  see — an  exact  and 
careful  trandation  into  Very  good  EkigliA — exceedingly  well 
printed,  and  accompanied  with  notes  appended  to  eeobh  page, 
which  leave  nor  step  in  the  text  of  moment  unsuppli^,  as^id  hafdly 
any  niaterial  difficulty  either  of  eonceptioii  or  reasoning  uneluei- 
dated.  To  the  student*  of  <  Celestial  Mechanism,'  such  a  work 
must  be  invaluable,  and  we  since^lyhope  that  the  success  of  this 
volume,  which  seems  thrown  <mt  to  try  the  feeling  of  the  pubUC| 
both  Amecican  and  British,  will  be  such  as,  to  induce  the  speedy 
appearance  of  the  sequel.  Should  this  unfbrtutiately  not  be  the 
case,  we.  shall  deeply  lament  that  the  liberal  -offer  of  the  Ameri- 
can Academy  of  Arts  and  Sciences,  to  print  th^  whole  at  their 
expense,  Was  not  accepted.  Be  that  as  it  may',  it  is  impossible  to 
regard  the  appearance  x)f  such  a  work,  even  in  its  present  incomr 
plete  state,  as  otherwise  than  highly  creditable  to  American  sci- 
ence, and  as  the  harbinger- of  fiiture  aphievements  in  the  loftiest 
fields  of  intellectual  prowess."  - 

The  first  volume  of  the  work  was  published  in  the  year  1829| 
the  second  in  1832,  and  the  third  in  1834,  each  volume  contain- 
ing about  a  thousand  quartapages.  The  ibturth  volume  was  neai^ 
ly  completed  jeit  the  time  of  his 'decease.  0e  persevered  to  the 
last  in  his  Jeibors  upon  it,  preparing  the  copfjr  and  ifeading  thepro^f- 
sheets  in  the  intervals  when  he  w^  free  from  p^n.  The  last 
time  I  saw  him^  a  few  days  previous  io  his  death,  a  proof-sheet 
was  lying^  on  his  table,  which  he  said  he  hoped  to  be  able  to  read 
over  and  correct.  ^ 
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The  publication  of  the^book  proved,  as  .he  anticipated,  and  as  I 
have  already  mentioned,'  a  very  expensive  undertaking,  it  being 
one  of  the  laj^^t  works  and  m&st  difficult  of  exe<iution  ever 
print<id  in  this  country,  and  at  the  same  time  one  of  the  most 
beautiful  specimens  of  typograjrfiy. 

Though  it  met  with  more  purcha^rs  than  the  author  ever  ex-r 
pected,  still  the  cost  wad  a  heavy  draught  upon  his  income,  aiid 
an  encroachment  on  his  little  property.  Yet  it  was  cheerfully 
paid ;  and  besides  that,  he  gladly  devoted  his  time,  his  talents, 
and  may  I  not  add,  his  h^th  and, his  life,  to  the  cause  of  science 
and  the  honor  of  his  dative  land.  That  work  is*  his  monument. 
8%  monumenium  quceriSj  aspice  tibrum.^  He  needs  h(\  other 
'monument  ;*  and  at  the  same  tim^  it  iS  the  most  precious  and  hon- 
orable legacy  that  he  could  bequeath  to  his  children.  : 

Among  the  liumerous  services  which  Dr.  Bawxlitch  rendered 
to  the  ^ause  a(  ^ood  learning  and  the  diffusion  of  useful  knowl- 
edge, after  he  came  to  Boston,  was  the  deep  qind  active  interest 
which  he  took  in  the  Boston  Ath^nsBum.  When,  in  1826,  the 
Perkins  fkmily,  in  that  liberri  spirit  which  has  ever  characterized 
them,  gave  to  the  Athenneum  sixteen  thousand  dollars,  on  condi- 
tion that  an  equal  sum  should  'be  raised  from  other  sources.  Dr. 
Bowditch  exerted  himself  to  the  utnaost  fo  accomplish  the  object 
Many  of  the  best  friends  of  the  institution  thought  the  enterprise 
a  hopeless  one,  and  were  indisposed  even  to  make  an  attempt  to 
raise  the  amount.  But- Dr.  Bowditcfh  said,  "  It  is  a  good  thing, 
let  us  try  it ;  if  we  fail,  we  fail  in  a  good  causei''  He  called  per- 
sonally on  many  individuals  fo  solicit  subscriptions,*  and  6hiefly 
in  consequence  of  his  exertions,  the  additional  sum  of  twenty^ 
seven  thousand  dollars  was  raised. 

The  permitting  the  books  to.  be  taken  out  of  the  library  was 
Knother  measure  proposed  and  efirecte4  by  him.  Strenuous  oppo- 
sition was  made  to  it ;  but  he  believed  and  said  that  the  circula- 
tion of  the* books  would  make  the  library  ten  times  more  useful, 
and  he  persevered  till  he  accomplished  the  YneasUre.  It  was 
always  a  lavorite  object  with  Dr.  Bowditch  to  render  books  easily 
accessible  to  those  who  wanted  the^i,  and  could  make  a  good  use 
of  them.     He  doubtless  remembered  the  difficulties  under  which 

*  1  hare  ▼entured  to  alter  a  little  and  «pply  to  Dr.  Bowdilcb,  the  well-known 
epitaph  on  Sir  Christopher  Wren,  beneath  the  dome  of  St.  Paul'a  Cathedral, 
London  :— "  Si  ■onuhxrtum  ^uari0,  circum spice." 
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he  labored  in  early  life  for  want,  of  boojcs,  cmd  was  disposed  to 
obtain  for  others  th^  advantages  which  had  been  extended  to  him- 
self. 

Immediately  after  his  election  as  Trustee  of  .the  Athenaeiftn,  in 
1826,  Dr.  Bowditch,  perceiving  the  paucity  and  poverty  of  ^he  sci- 
entific department  of  the  library,  which  might  all  be  put  inta  one 
small  compartment, — "  dumtata  damns  fkeda cotnponiturund,^^ — 
declared  that  "it  was. too  bad,  and  a  disgrace  to  the  institution 
and  to  Boston."  fie  accordingly  set  about  supplying  the  der 
ficrency,  by  collecting  subscriptions  for  this  exiHress  purpose.  Cbl, 
T.  H.  Perkins  gave  $500,  his  brother  James  the  same  amount) 
Dr.  Bowditch  himself  $260,  and  other  gentlemen^  $100  apiece. 
With  this  sum  were  purchased  the  Transactions  of  the  Royal 
Societies  of  London,  Dublin;  and  Edinburgh,  .of  the  French 
Academies  and  Institute,  of  the  Academies,  of  Berlin,  Gottingen, 
St.  Petersburg,  Turin,.  Lisbon,  Madrid,  Stockholm,  and  Copen- 
hagen ;  forming,  as  Dr..  Bowditch  once  told  the  librarian^  "  the 
most  extensive  and  complete  collection  of  philosophical  and  sci- 
entific wprks  on  this  continent." 

Dr.  Bowditch  also  took  a  deep  interest  in  the  "  Boston  Me- 
chanics' Institution,"  which  was  established  in  1826,  and  of 
which  he  was  elected  Jthe  first  President,  January  12,  1827.  In 
1828,  more  than  a  thousand  dollars  was  subscribed  for  the  purn 
chase  of  philosophic^  apparatus,  chiefly  through  his  influence 
with  his  friends,  and  he  headed  the  list  with  the  .sum  of  one  hun- 
dred dollars.  On  resigning . the  Presidency,  in  1829,  he, was 
elected  first  honorary,  member  of  the  institution.  -  ' 

Dr.  Bowditch  was  likewise  an  honorary  member  of  the  Mas- 
sachusetts Charitable  Mechanic  Association.  On  the  3d  of  April 
a  Eulogy  on  their  .departed  associate  was  pronounced  beiEbre  that 
body  by  the  author  of  this  Memoir^  on  which  day  the  flags  of  all 
the  shippiqg  in  the  port  were  hauled Jo  half-mast  by  direction  of 
the  Boston  Marine  Society,  of  which  he  was  likewise  a  member. 
His  sense  of  the  honor  thus  conferred  on  him  by  these  electionS| 
and, his  affectionate^  regard  for  these  Societies,  and  for  the  city  of 
his  adoption,  will  be  best  seen  by  the  following  extract  firom  his 

wm.:—  . 

"  And,  in  respect  to  Boston,  the  hotne  of  my  adoption,  where, 
as  a  stranger,  1  met  with  welcome,  ^nd  where  I  have  ever  con- 
tinued to  receive  constantly  increasing  pro()&  of  kindne?($  and  re-; 
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gard,  I  should  have  been  'most  happy  to  have  made  a  similar 
acknowledgment  of  my  gratitude,  by  legacies  to  those  literary 
and  charitable  institutions  for  which  that  city  has  always  been  so 
preeminenfly  distinguished.  And,  in  particular,  it  would  have 
given  me  pleasure  to  have  noticed  the  Boston  Marine  Society,  df 
which  I  anoLa  member,  and  the  Boston  Charitable  Mechanic  As- 
sociation, which  has  placed  my  name  on  its  small  and  select  list 
of  honorary  members';  since  these  institutions  are  of  a  similar 
character  to  the  Marine  Societies  in  Salem,  and  have,  for  one  oX. 
their  important  t>bjects,  that  of  affording  valuable  aid  io  the  des- 
titute families  of  deceased  members.  But  the  peeuniary  circum-^ 
stance^  of  niy  estate  do  not  permit  it." 

In  delineating  the  character  of  Tk.  Bowditch,  it  deserves  to  be 
mentioned,  first  of  all,  that  he  was  eminently  a  self-taught  and 
self-made  man.  He  was  the  instructor  of  his  own*  mind,  and 
the  builder  up  of  his  own  fame  and  fortunes.  YThatever  know- 
ledge he  possessed, — and  we  have  ^seen  that  it  was  very  great, — 
was  of  his  own  acquiring,  the  fruit  of  his  solitary  studies,  with 
but  little,  if  any,  assistance  from  abroad.  Whatever  eminence 
he  reached,  in  science  or  in  life,  was  the  product  of  his  Untiring 
application  and  unremitting  toit  '-■  From  his  youth  up,  he  was  a 
pattern  of  industry,  enterprise,  and  perseverance,  suffering  no  diffi- 
culties to  discourage,  no  disa^^ntments  to  dishearten  him. 

Within  a  few  years,  a  very  interesting  work  has  been  published 
in  England,  under  the  patronage  of  the  Society  for  the  Diffusion 
of  Useful  Knowledge,  entitled  <*  The  Pursuit  of  Knowledge  un- 
der Difficulties.".  Dr.  Bowditeh  deserves  a  place  in  that  woric,  if 
any  man  does,  and  had  he  died  before  its  appearance,  he  would, 
unquestionably,  like  our  countryman  Franklin,  have  occupied  a 
prominent  chapter.  We  sometimes  hear  persons  say,  bow  much 
they  would  do,  if  they  only  had  the  means  and  the- opportunities. 
But  idmost  any  body  can  woi^  with  means  and  opportunities. 
It  is  the  privilege  and  characteristic  of  genius  to  work  withotit 
means,  to  be  great  in  spite  of  them,  to  accomplish  its  object  in 
the  face  of  obstacles  and  difficulties. 

It  would  be  interesting  and  instructive,  had  we  space  for  it,  to 
draw  a  parallel  and  contrast  between  the  lives,  characters  and  sci- 
entifie  attainments  of  Franklin  and  Bowditch,  unquestionably  the 
two  greatest  proficients  in  science  that  America  has  produced. 
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Both  rose  from  obscure  situations  in  humble  life,  and  from  the 
straits  of  poverty.  Both  left- school  at  the  age  of  ten  years,  to 
assist  their  fathers  in  theif  shops.  Both  had  an  eaiiyWd  passion- 
ate love  of  reading,  and  the  vigils  of  both  often  "  prevented  the 
morning."  Both  had  the  same  habits  of  ijidustry,  penS^yerarice 
and  temperance.  The  contrast  between^their  charactera  would 
be  still  more  striding  than  the  resemblance. 

It  was  my  good  fortune,  some  years  since,  in  one  of  those  fa- 
miliar interviews  with  him  in  his  own  hoi^se  with  which  I  was 
favored, — and  which  those  who  have  once  enjoyed  ihem  will 
never  forget,-^©  hear  him  narrsLte,  in  detail,  a  hisrory  of  his  early 
life.  From  that  day  to  this,  I  have  xiever  ceased  to  regret  that, 
on  my  return  home,  1  did  not  instantly  put  itdowti  upon  paper, 
for  the  refreshment  of  my  own  memory,  and  for  the.  benefit  of 
others.  At  this  distance  of  titne,  I  can  recollect  but  a  few,  the 
most  strikmg,  particulars ;  the  rest  liave  faded  away  and  are  lost 
I  remember,  however,  very  distinctly,  his  relating  the  circum- 
stance which  led  him  to  tak^  an  interest  in  the  higher  branches  of 
mathematical  science.  He  told  me  that,  in.  the  yedr  1787",  when 
he  was  fourteen  years  old,  an  elder  brother  of  his,  who  followed 
the.  sea,  and  was  attending  an  evening  school,  for  th^  purpose  of 
learning  navigation,  on  returning  home  one  evening,  informed 
him^that  the  master  had  got  ^  new  way  of  doing  sums  and  workr 
ing  questions ;  for,  instead  of  the  numerical  figures  commonly 
used  in  arithmetic,  he  employed  the  letters  of  the  alphabet.  This 
Eiovelty  excited  his  curiosity,  and  he  questioned  his  brother  very 
closely  about  the  matter ;  who,  however,  did  not  seem  to  under* 
stand  much  about  the  process,  and  could  not  tell  how  the  thing  was 
done.  But  the  master,  lie  said,  had  a  book,  which  told  all  abo^t 
it  This  served  to  inflame  his  curiosity ;  tod  he  asked  his  brother 
whether  he  could  not  borrow  the  book  of  the  master,  and  ^ring 
it  home,  so  that  he  might  get  a  sight  at  it.  "  (It  should  be  remem- 
bered that,  at  this  time,  mathematical  books  of  all  sorts  were 
scarce  in  this  country.  In  the  present  multitude  of  elementary 
works  on  this  subject,  we  can  hardly  conceiv^  of  the  dearth  that 
then  prevailed. )  The  book  was  obtained.  It  was  the  first  glance 
that  he  had  ever  had  at  algebra.  "  And  that  night,"  said  he,  ''  I 
did  not  close  my  eyes."  He  read  it,  and  read  it  again,  and  mas^ 
tei;ed  its  contents,  and  copied  it  out  from  beginning  to  end. .  Sub- 
sequently, he  got  hold  of  u  volume  of  the  Philosophical  Trana- 
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actione  of  tb#  Royal  Society  of  London,  wtiich  he  treated  pretty 
Quich  in  the  same  summary  way,  making  a  very  fuU  and  minute 
abstract  of  all  the  mathematical  papers  contained  in  it ;  and  this, 
course  ha  [kirsued  with  the  whole  of  that  voluminous  work^  He 
was.too  poor.at  this  time  to  purchase. books,  aa4  this  Was  ib»  only 
mode  of  getting. at  their  results,  and- having  them  constantly  at 
hand  for  consultation.  JTh^se  manusejripts,  written. hi  his  small, 
close,  neat  hand,  and  filling  several  folio  volumes,  are  now  in  his 
library,  Ciod,  in  my  opinion,^  ar^  thei  mo$t  curious  and  previous 
part  of  that  large  and  valaable -collection.   .    .   .  / 

I  have  more  than  otice  heard  him  speak  in  the  most  grateful 
puinner, — and  he  repeated  it  the  ilast  jtime  thai  I  saw  him,— of 
the  kindness  of  those  friends  in  Salem  who  aided  him  in  his  early 
studies  by  Uie  Ipan  of  their  1[)ook8.  He  named  particularly  the 
lute  emitient  Dr.  Prince,*  the  pastqr  of  the  First  Church,  who  gave 
him  free  access  to  his  library  \  and  he  likewise  mentioned  a  soci- 
ety of  gentlemen  who  had  a  private  collection  of  their  own.  The 
manner  iu  which  these  latter  books,  came  into^the  country,  is  so 
remarkable,  th^t  I  am  Jmppy  to  be  able  to  relate  it  in  Eht;.. Sow- 
ditch's  own  words,  as  contained  in  his  last  Will.  The  elrtract  is 
as  follows: —  <  _ 

.  ''//em.  It  is  well  known,  that  the yaluable  scientific  library 
of  thfe  celebrated  Dr.  Richard  Kitwanf^  was,  during  the  revolu-r 
tionary  war,  captured  in  the  British  Channel,  on  its  way  to  Ireland, 
by  a  Beverly  privateer;  and  that,  by  the  liberal. and- enlightened 
views  of  the  owners  of  the  vessel,  the  library  thus  c^iptiired  wa^ 
sold  at  a  very  low  re^^ ;  and  in  this  inanner  was  laid  the  foi^nda^ 
tion  upon  which  have  since  been  successiyely  established,  The 
l^hilosophical  Library,  so  oall^,  and  the  preset  Salem  Atbe- 
Qsaqm.  Thus,  in  o^ly  life,  I  &>und  ne^  me  ,a  better  collection 
of  philosophical  and  scientific  works,  than  CQuld  be  found  in  any 
oth^r  p^  of  .the  XJnited  Slates  neturer  thiotn  Philadelphia.  And 
by  the  Jcindness  of  its  proprietors!  was  permitted  freely  to  v^jtake 

*  It  is  gratiiyiii|(  to  ^nd  the  clergy,  the  acienti^e  Pr.  Priooe^  and  the  learned  Dr. 
fientley,  the  earliest  epcouragers  of  the  precocious  powers  oif  the  American  math- 
epdatician.  It  has  always  been  so.  The  Christian  clergy  have,  from  the  begin- 
ning down  lo^this  day,  not  only  been  themsjelves  among  the  most  learned  men  of 
their  times,  but  hate  always  been  the  fosteiets  of  early  talent,  and  the  patroas  of 
nxk^end^d  genius.    .  ■  ^ 

t  The  Rev.  Richard  KLrwan  w^  a  native, of  Ire1iind^.aDd  was  distinguished  for 
bis  atiaihm'ents  in  mineralogy  and  chemistry.  His  principal  work  was  his  Ele- 
ments of  Mineralogy,  published  in  1784v    He  died  ia*  1012. 
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books  from  that  libmy  ancT  to  x^dsuU  and  study  tKem  at  {deaaure. 
Thia  inestimabte  advantage  has  made  me  deeply  a  dabtolr  to  the 
Salem  AtbeDseimi ;  and  I  do  therefore  ghre  to^that  Institution  the 
sum  of  one  thousand  dollars,  the  income  thereof  to  be  for  ever 
applied  to  the  promotion  of  its  objects  and  the,  Extension  of  its 
usefulness,"  -  • 

.  I  have  two  remarks  to  make  on  this  singularly  interesting  esc^ 
tract.  In  the  first  place,  it  seems  to  morthere  was  somethii^g^ like 
A  special,  providence  in  the  capture  of  that  library,  consisting  trf  / 
such  a  peculiar  class  of  books,  by  a  Beverly  vesselj'and  its  being; 
brotight  iiito  the  port  of  Salem  .rathe>  than  any  othei^port  in  the 
United  States.  -Here  was  apparent  design,  'the  fittihg  of  means 
.  to  ends.  The  books  came  exactly  to  the  pleice  where  tbey  were 
wanted;  to  the  pnly  place,  probably,  in  the  country  where  they 
were  wanted.  '  They,  came,  -too,  at  the  right  time^  just  irf  season 
to  be  used' by  the  person  who  could  miake  the  best  possible  useof 
them,  and  to  whom  they  were,  above  alt  computation,  valuejjle 
and  necessary.  If  this  be  not  an  act  of  -Providence,  I  hardly 
know  what  is.  '  .  •   - 

The  good  Dr.  Kirwan  moiumed,  no  doubt,  over  the  loss  t>f  his 
books,  and  not  ^east  of  all  that  ^ey  had  become  so  utterly  miS- 
j^aoed  and  useless.  He  probably  thought  that  the  vessel  which 
contained  them  might  ais  well  have  been  wrecked  oh  the  coast  of 
Africa,  and  the  leaves  of  his  philosophical '  works  employed  to 
adorn  the  heads  and  persons  of  the  Caffres  and  Hottentots,  a  use 
to  which  we'are  told  "  The  Practical  Navigator"  was  once  put 
by  th^  inhabitants  of  one  of  the.  South  Sea  islands.'*  But  had 
the  learned  philosopher  known  that,  his  lost  library  had  supplied 
the  int^lectual  food  for  the  growth  of  one  of  the  greatest  scien* 
tific  men  of  his  age,- he  might,  perhaps,  have  becpme  reconciled 
to  hisloss.t  -  \ 

..        .•■      •*    *■ >         ■    .■ '!■■■'       ■     "\\      •' f.         ■    ■■*<.'    i^.j    ■!    m  '     tt,' 

*  **  It  bippcned  that  vmong  the  few  artkles  i^red  Qrom  th^  ship,  t^he*  whail'r«ttif 
Mentor,  of  New  Bedford,]  was  a  copy  t}f  <  Bowditch'i^  I^avigator;/  aa  article  (mT 
as  little  use  as  we  can  conceive  any  one  thing  to  have  been  at  that  place.  But  the 
ingenuity  of  thi9  females,  who  also  h$ve  their  passion  fof  dhiaments,  tori  out  tha 
leaTtti  of  the^book,  aftd  makings  theok  into  little  rolls  of  the  si^  c»f  one's  fitigit, 
wore  them  in  their  ears,  instead  of  the  tufV|  of  grass  whieh  tb^.usually  emp^yed 
to  give  additional  attractiona  to  their  native  charms. "*^mmcan  Qtu^rfsr^y  Review 
of  Holden's  Jfarratite,  Vol.  XXy  p,fiS. 

t  Sinee  the  above  was  written,  I  have  learnt  that  the  gentleman  into-  wfaoSA    x 
hands  Dr.  Kirwan's  libpiry  fell,  ofifored  to  remu^er^te  him  for  the  lose  w^b  be„ 
had  sustained.    He  however  declined  receiving  any  compensation,  and  expressed 
himself  gratified  that  his  books  had  fallen  into  such  good  hands. 
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My  other  remark  is,  tl^t  thiB  item  in  his  Will  is  an  indiciation 
of  a  very  prominent  feature  in  his  character,  namely,  his  grs^eful 
and  generoqs  spirit.'  Dr.  Bowditch  never  forgot  a  favor ;  length 
of  time  did  not  obliterate  it  from  his  inemory*  The^kindness 
shown  him  when  a  poor  boy  he^  remembers  and  repays  .by  a  lib- 
eral legacy.  The  Salem  Marine  Society,  a  mutual  charitable  inr 
stitution,  which  hadaided  his  fisUher  in  his  straits  by  the  small  an- 
nual stipend  of  fifteen  dollars,  he  repays,  and  wipes  off  the  obli- 
gation, though  not  his  sei^se  ef  the  .benefit,  by  a  similar  bequest 
of  a  thousand  dollars.  And  the  E^ast  India  Marine  Society,  whose 
peculiar  and  splc^ndid  collection  of  curiosities  is  so  well  known, 
rei^ives  a  legacy  of  the  same  amount.  And  let  it  be  remembered 
thfit  these  were  not  the  donations  of  a  rich  man.-  He  was  faf 
from  being' Que. .  These  three  legacies  constituted  one  tenth  purt 
of  his  whole  personal  property*  Others  som^imes  give  to  such 
institutions  from  their  abundance — he  from  his  compar^ive  pea^ 
ury.  Let  the.  deed  be  aa  example  and  an  incitement  to  our  weal-, 
thy  men! 

•  Dr.  Bowditch  combined,  in  a  very  remarkable  degree,  qualities 
and  habits  of  mind  which  are  usually  corisidered  incompatible 
and  hostile.  He  was  a-  contem^ative,  recluse  student,  and  at  the 
same  iime,  an  active,  public  man.  He  lived  habitually  among 
the  stars,  and  yet,  I  doubt  not,  he  seemed  to  many  never  to  raise 
his  eyes  from  the  earth.  He  was  a  profound  philosopher,  and  at 
the  same  time,  a  shrewd,  practical  man,  and  one  of  the  most  skil^ 
ful  of  financiers.  Judging  from4iis  published  wc^ks,  you  Would 
suppose  that  he  could  have  no  tas^  nor  time  ibr  business  or  the 
world ;  and  judging  from  the  large  concerns  which  he  managed, 
and  the  vast  funds  of  which  he  had  the^upervision, — involving  the 
most  complex  calculations  and  the  most  minute  details,^— you  wou{d 
say  that  hfe  could  have  no  taste  nor  time  for  study.  His  exam- 
ple is  a  conclusive  proof  and  striking  illustration  of  the  fact,  that 
there  is  no  inhereiit,  essential,  necessary  incompatibility  between 
speculation  and  practice — ^that  there  need  be  i^o,  divorce  between 
philosophy  and  business.  The  man  most  deeply  engaged  in  af- 
fairs need  iiot  be  cut  off  from  the  higher  pursuits  of  intellectual 
culture  ;  and  the  scholar  need  not  be  incapacitated' by  his  studies 
from  understanding  and  engaging  in  the  practical  details  of  com- 
mon life.  In  fact,  they  should  be  blended  in  order  to  make  up 
the  full,  complete  inan. "  Ckmtemplation  should  he  alleys  united 
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with  action.  This  was  the  doctrine  tod  the  practice  of  the  great 
father  of  inductive  philosophy,  as  well  as  of  this  his  illustrious 
pupil.  "  That,"  says  Lord  Bacoii,  "  will  indeed  dignify  and  ex- 
alt knowledge,  if  contemplation  and  action  may  be  more  nearly 
and  stjx>ng}y  conjoined  and  united  together  than  they  have  been, 
— a  conjunction  like  imto  Ihat  of  t\^  two  highest  planets,  Sat- 
urn, the  planet  of  rest  and  contem^j&lion,  and  Jupiter,  the  planet 
of  civil  society  and  action.".  And  speaking  of  himself  in  ano- 
ther place,  he  says,  "  We  judge  also  that  mankind  may  conceive 
some  hopes  from  our  example ;  which  we  oflSor  not  by  way  of 
ostentation,  but  because Jt  may  be  useful.  If  any  one  therefore 
should  despair,  let  him  consider  a  man  as  much  employed  in  civil 
affairs  as  any  other  of  his  age,—- a  man  of  no  great  share  of  health, 
who  must  therefore  have  lost  Hluch  time, — and  yet,  in  this  under^ 
taking,  he  is- the  first  who  leads  the  way,  unassisted  by  any  mor- 
tal, and  steadfastly  entering  the  true  path,  th^t  was  absolutely 
untrod  before,  and  sul)mitting  his  mind  to  things,. may  somewhat 
have  advanced  the  design." 

In  the  management  of  all  his  affairs  and  transactions.  Dr.  Bow- 
ditch  was  a  man  of  great  order  and  system,  and*  he  required  it 
of  all  with  whom  he  had  to  do,  or  over  whom  he  exercised  any 
control  He  considered  that  there  was  a  sort  of  moral  virtue  in 
thisj^  and  he  could  not  tolerate  any  thing  like  negtigence  or  irreg- 
ularity. He  doubtless  bad  himself  acquired  this  habit  from  the 
nature  of  his  favorite  study,  which  demands  the  undivided  atten- 
tion, of  the  mind,  and  is  peculiarly  suited  to  form  habits  of  exact- 
ness and  precision.  He  felt,  -  too,^  that  it  was  by  a  strict  and 
undeviating  adherence  to  order  and  system,'  that  he  had  been 
enabled  to  accomplish  sp  much  in  life,  to  unite  the  scholnr  wl^h 
the  financier,  the  speculative  with  the  practical  man.  It- may  . 
have  been  thought  iy  some,  that  he  carried  this  love  of  order 
to  aa  extreme,  and  sometimes  visited  too  harshly  the  deviations 
from  the  straight  line  of  his  dkections.  But  he  feh  assured 
that  it  was  the  way  to  e&ct  the  most  work  and  do  the  greatest 
good ;  he  knew  that  the  habit  could  be  easily  formed  in  a  short 
time,  and  that  it  would  then  approve  and  recommend  itself ;  and 
therefore  he  would  admit  of  no  apology  for  infractions  of  his  rules. 

In  the  common  sense  of  the  word.  Dr.  Bowditch  would  not  be 
called  a  public  man,  although  I  iiave  ventured  to  pall  him  so ; 
for  though  he  twice  held  a  seat  in  the  Elxecutive  Coimcil  of 
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Mafisacbusetts,  tinder  the  administrations  of  GoT^rpors  Stroogsnd 
Brooks,  yet  he  had  no  taste  for  public  life,  no  ambition  for  po- 
litical honors. ,  He  could. not  be  drawn  from  "  the  still  air  of  de- 
Ughtful  studies,"  to  hiingle  in  the  turmoil  and  strife  of  politics. 
And  yet  he  was  a  true-hearted  ^d  sound  patriot,  and  not  a  whit 
the  less  so  for  npt  being  a  noisy  one.  He  laved  his  country,  and 
prized  her  peculiar  institutions.  He  felt  a  deep  interest  in  the 
Welfare  and  honor  of  his  native  State,  and  would  do  any  thing 
to  maintain  the  supremacy  of  the  laws,  and  preserve  the  peace 
and  order  of  the  community*  He  had  a  remarkably  sound  and 
sober  mind,  good  sense  being  one  of  its  most  prominent  qualities. 
Accordingly,  he  could  have  no  sympathy  with  those  visionary 
reformers  wha  would  jumble  society  into  its  original  dements, 
and  bring  back  ancient  chaos  again,  in  order  to  get  a  chance  to 
try  their  hand  at  -making  the  very  best  possible  commonwealth 
out  of  the  fragments.  No.  He  valued  the  lessons  of  experience, 
and  prized  the  gathered  wisdom  of  ^tgpSi  He  had  faith  in  other 
men's  intelligence,  as  well  as  his  oWn,  and  trusted  in  the  light 
that  had  been  reflected  from  a  thousaiid  brilliant  niinds  who  had 
pored  and  pondered  over  the  great  questions  of  government  and 
civil  polity,  and  given  us  their  results  in  laws  and  institutions. 

Dr.  Bowditch  thought,  with  Governor  Winthrop,  in  his  noble 
a{)ology  for  himself,  that  '<  there  is  a  great  mistake  in  the  country 
about  liberty.  There  is  a  two^foM  liberty ;  natural,  and  civil  or 
federal.  The  first  is  common  to  man  with  beasts  and  other  crear 
tures.  By  this,  man,  as  he  stands  in  relation  to  mim  simply,  hath 
liberty  to  do  what  he  Usts ;  it  is  a  liberty  to  evil  as  weir  as  (0 
good.  This  liberty  is  incompatible  and  inconsistent  with  au- 
thority, and  caiinot  endure  the  least  restraint  of  the  most  just 
authority.  The  exercise  and  maintaining  ef  this  liberty  makes 
men  gipw  more  evil,  and,  in  time,  to  be  worse  than  brute  beasts : 
<  pmnes  sumus  licentia  deteriores.'  This  is  that  great  enemy  of 
truth  and  peace,  that  wild  beast,  which  idl  the  ordinances  of  Gk)d 
are  bent  against,  to  restrain  and  subdue  it  The  other  kind  I 
call  civil,  or  federal ;  it  may  also  be  termed  moral,  in  reference  to 
the  covenant  between  God  and  nuui,  in  the  moral  law,  and  the 
poUtic  covenants  and  constitutions,  amongst  pien  themselves. 
This  liberty  is  the  proper  end  and  abject  of  authority,  and  can- 
i>ot  subsist  without  it  ,•  and  it  is  a  liberty  to  that  which  is  good, 
just,  and  honest     This  hberty  you  -are  to  stand  for,  with  the  haz- 
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asd  not  cmly  of  your  goods,  but  oLyour  lives,  if  need  be. .  What- 
soever crosseis^this^  is  not  authority,  but  a  distemper  thereof.  This 
liberty  is  mainteuned  and  exercised  in  a  way  of  subjection  to  au- 
thority;"*     V 

The  lawless  and  flagrant  assaults  upon  property  and  life  which, 
have  occurred  in  this  country  within  a  few  years  past,  .casting 
upon  its  fair  name  a  stsdn  of  dishonor,  grieved  him  to  the  heart, 
and  stirred  bis  spirit  within  him.  Copversing  with  him  about 
one  of  the  earliest  and  most  wanton  and  unprovoked  of  these  out- 
rages,—I  mean  the  conflagratipi^  of  a  religious  house  in  thevi-- 
cinity  of  Boston,  inhabited  solely  by  women  and  children,  by  a 
ferocious  mob  at  midnight, — ^he  told  me  that  had  he  been  sumr 
moned,  or  had  an  opportunity,  be  would  readily  have  shouldered 
hisinu^et,€uid  marched  to  the,  spot,  and  stood  in  defence  of  that 
edifice  to  the  la^  drop  of  his  blood.  There  was  nothing,  iudeodi 
that  stin^  his  indignation  like  oppression.t 

Immediately  after  this  outrage,  he  called  on  the  Catholic  bishop 
in  Boston,  and  put  into  his  hands  a -sum  of  money,  to  buy  clothes 
for  the  women  and  children,  who  had  lost  every  thing-  in  th& 
flames.  It  is  an  agreeable  circumstance,  well  worth  recording, 
that  as  soon  as  the  bishop  beard  of  Dr.  Bowditc'h's  illness,  he  sent 
and  informed  the  family,  that,  to  prevent  his,  being  disturbed,  the 
bell  of  the  cathedral,  which  is  in  the  vicinity -of  his  house,  should 
not  be  ruqg  during  bis  illness,  although  it  wa^  the  season  of  Lent, 
and  religious  servipes  were  going  on  almost  every  day.  It  is 
pleasant  to  see  Jrindness  thus  reciprocated  between  divei^ent 
sects,  and  the  middle  wall  of  separation  brokej>  down  by  the  hu- 
mane and  grateful  filings,  of  a  common  nature. 

Why  is  it,  that  all  the  youthful  talent  of  this  country  is  rushing 
madly  into  political  life  ?  To  how  many  of  these  aspirants  may 
we  apply,  with  literal  truth,  the  remark  of  Lord  Ba/c^n,  in  refer- 
ence  to  himself,  that  Hthey  were  bom  wid  intended  fot  literature, 
rather  than  any  thing  else,  and,  by  a  sortof  fatality,  have  been 
drawn,  contrary  to  the  bent  of  their  own  g^ius,  into  the  walks 
of  public  life.  "I    Is  it  not  a  great  mistake,  on  their  part,  to  imp- 

\    >         »   ■  -  ,   "  •      ■     .  •  .   •        •     '  ^       - 

•  Winthrop*8  History  of  N«w  England,  II.  229. 

♦  "  The  Ursuline  Convent,**  on  Mount  Benedict,  in  Charlestown,  aboat  ;two 
miles  from  Boston,  tvas  burnt  on  Uie.  night  of  the  11th  of  August,  1834. 

X  Ad  Uteras  potior quam  ad  aliud  quicqoara  natos,  et  id'res  gerendas,  nescio  qOo 
ikio,-  contra  geqkmi  suum  abivptus.— Ds  Atg,  Sci.  Uk.  8.  Cap.  3i      - 
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pose  that  polities  is  -the  only  or  (he  principal  avenue  to  enda- 
ring  fame?  Is  the  science  of  government  the  only  one  worth 
studying,  or  are  civil  honors  the  only  ones  worth  aspiring  to  ? 
It  seems  to  me  that  the  young  men  of  competent  abilities  among 
us^  who  aim  at  distinction,  those  certainly  who  have  leisure 
a^d  property,.might  quite  as.  securely  seek  it  in  the  retired  and 
quiet  walks  of  science  and  hterature,,  as  in  the  bussing  and 
dusty  paths  of  political  life.  Are  the  names  of  Newton  and  Mil- 
ton less  eminent  than  those  of  Chatham  and  Fox?  Do  they 
Dbt  stir  the  spirit  as  soon  ?  ay,  even  as.  soon  as  those  of  Marlbo- 
rough and  Wellington?  Are  Cuvierand  La  Place  names  less 
likely  to  live  than  those  of  the  statesmen  and  marshals  of  Prance  ? 
Which  are  the  two  greatest  names  in  our  own  annajs,  the  b^st 
known  and  the  most  honored  the  world  over  ?  First,  Washing- 
ton ;  then  Franklin ;  and  the  latter  chiefly  'as  a  philosopher,  from 
his  attainments  and  discoveries  in  seiefnce. 

The  example  and  success  of  Dr.  Bowditch  are  full  of  incite- 
ment and  encouragement  to  our  young  men  iti  this  particular,  and 
_  should  especially  stimulate  those  who  have  leisure  and  fortune,  to 
do  something  to  enable  our  country  to  talce  a  respectable  place  in 
science  and  letters  among  the  other  nations  of  the  earth ;  so  thsU; 
the  stigma  shall  not  adhere  to  us  of  being  a  race  of  unlettered 
republicans.  Let  them,  look,  too,  at  more  than  one  recent  and 
successful  attempt  among  us  in  the  department  of  history.*  How 
much  may  they  not  accomplish  ?  And  into  what  pleasant  fields 
will  they  not  be  led  ?  Into  the  various  departments  of  natural 
history,  the  diflerent  walks  of  exact  science,  the  rich  and  instruc- 
tive annals  of  our  own  cx)untry,  and  the  delightful  province  of 
general  literature  and  philosophy.  Let  them  labor  in  this  field, 
which  w^ill  reward  all  their  efforts,  instead  of  delving  in  a  stony 
and  sterile  soil. 

I  havfe  no  feax  that  the  path  of  politics  will  be  deserted,  or  that 
the  Republic  will  suffer  detriment  from  the  absence  of  candidates 
for  its  offices  and  emoluments.  Alas !  these  will  always  be  too 
attractive ;  and  what  we  jchiefly  need  is  som6  counteracting  influ- 
ence, some  strikmg  example,  like  that  of  Ik.  Bowditch,  to  con- 

*  Mr^Prescott's  "  Uistpry  of  tbe  Reign  of  Ferdinand  i^d  Isabella,  the  Catholic," 
ajready  alluded » to,  ftnd  Mr.  Geoige  Bancroft's  "  Histoi^  of  the  United  States." 
These  are  very  important  uid  honorable  contribnttons  td^  the  growing  Uterature  of 
our  country;  and  we  rejoice  that  we  can  claim  them  as  the  works  of  New-England 
men. 
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vince  our  young  men  that  political'  life'  is  not  the  only  road  to 
eminence,  nor  the  only  adequate  and  honorable  sphere  for  the 
exercise  and  display  of  their  talents.  For  affording  us  this  evi- 
dence, his  memory  deserves  to  be  honored,  and  his  name  to  be 
held  in  everlasting  remembrance. 

Dr.  Bowditch  was  a  remarkahly^  domestic  man.  His  affections 
clustered  around  his  own  fireside,  and  found  their  most  delight^ 
ful  exercise  in  his  "family  of  love,"  as  he  ^called  it  in  almost  his 
last  moments.  His  attachment  to  home,  and  to  its  calm  and 
simple  pleasures  was,  indeed,  one  of  the  most  beautiful  traits  in 
his  character,  and  one  which  his  childten  and  friends  will  look 
back  upon  with  the  greatest  satisfaction.  As  Sir  Thomas  More 
says  of  himself,  "  he  devoted  the  little  time  which  he  could 
spare  from  his  avocations  abroad,  to  his  family,  and  spent  if  in  lit- 
tle innocent  and  endearing  conversations  with  his  wife  and  chil- 
dren; which,  though  some  might  think  them  trifling  amusements, 
he  placed  among  the  necessary  dtities  and  business  of  life ;  it  being 
'  incumbent  on  every  one  to  make  himself  as  agreeable  as  possible 
to  those  whom  nature  has  made,  or  he  himself  has  singled  out 
for,  his  companions  in  life."*  , 

His  time  was  divided  between  his  oflice  and  his  houses  and 
that  must  have  been  a  strong  attraction,  indeed,  that  could  draw 
him  into  company.  When  at  home,  his  time  was  spent  in  his 
library,  which  he  loved  to  have  considered  as  the  family  parlor. 
By  very  early  rising,  in  winter  two  hours  l>efore  the  light,  "  long 
ere  the  sound  of  any  bell  awoke  men  to  labor  or  to  devotion,'* 
and  "in  summer,"  like  Milton, ." as  oft  with  the  bird  that  first 
rises  or  not  much  tardier,"  he  was  enabled  to  accomplish  much 
before  others  were  stirring.  "To  these  morning  studies,"  he  used 
to  say,  "  I  am  indebted  for  ajl  my  mathematics."!    After  taking 

*  "  Pvm  foris  totum  feme  diem  aliis  iinpertior)  reliquum  meis,  relinquo  miU,  hoc 
eet  litoris,  nihil.  Nempe,  reveno  domum,  cum  uzore  fabulandum  est,  garrieodum 
caih  liberiB,  colloqnendum  cum  ministris.  Quse  ego  omnia  inter  negotia  ntunexaf 
quando  fieri  neeeflse  e9t,  (necesae  est  autem  nisi  velis  esse  domi  tnie  peregrinua,)  ^t 
danda  oaanino  opera  eat,  ut  qiiofl  vite  tuceomites  autnatura  proridit,  aut  fecit  eaaua, 
aut  ipse  delegisti,  hisut  te  quam  jueundissimum  compares. "-«-Pre/ace  to  Utopia. 

f  He  might  literally  apply  to  himself  the  apology  of  the  great  Roman  orator,  . 
^  Quare  quis  tandem  me  reprehendat,  aut  quis  mihi  jure  succenseat,  s)  quantum 
CAterii  adiuaa  rea  obaundat,  quantum  ad  fesCos  diea  ludoram  celebrandos,  quantum 
ad  alias  Yoluptatea,  et  ad  iptam  requiem  onrvu  9t  corporis  conceditur  temporia ; 
quantum  alii  tribuunt  tempestivis  conviviis;  quantum  denique  ales,  quantum  pilft ; 
tantulh  mihi  egomet  ad  haec  stadia  recolenda  sumpaero  V* 
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his  evening  walk  he  was  again  sdways  to  be  found  in  the'library,. 
pursuing  the  same  attractive  studies,  but  ready  and  glad,  at  the 
entrance  of  any  visitor,  to  throw  aside  his. book,  unbend  his 
mind,  and  indulge  in  all  the  gayeties  of  his  light-hearted  couver- 
sation. 

There  was  nothing  that  he  seethed  to  enjoy  more  than  this  free 
interchange  of  thought  on  all  subjects  of  common  interest  At 
such  times  the  mathematician,  the  astronomer,  the  man  of  sci- 
ence, disappeared,  and  he  presented  himself  as  the  frank,  easy, 
fiEuniliar  friend.  One  could  hardly  believe  that  this  agreeable,  fas- 
cinating companion,  who  talked  90  afiably  and  pleasantly  on  all 
the  topics  of  the  day,  and  joined  so  heartily  in  the  ijiriet  mirth 
and  the  loud  laugh,  could  really  be  the  great  mathematician  who 
had  expounded  the  mechanism  of  the  heavens,  and  taken  his 
place  with  Newton,  and  Leibnitz,  and  La  Place,  among  the  great 
proficients  in  exact  science.  To  hear  him  talk,  you  would  never 
have  suspected  that  he  knew  any  thing  about  science,  or  cared 
any  thing  about  it.  In  this  respect  he  tesembled  his  great  Scot- 
tish contemporary,  who  has  delighted  the  whole  world  by  his 
writings.  You  might  have  visited  him  In  that  library  from  one 
year's  end  to  another,  and  yet,  if  you  or  some  other  Visitor  did 
not  introduce  the  subject,  I  venture  to  say,  that  not  one  word  on 
mathematics  would  cross  his  lips.  He  had  no  pedantry  of  any 
kind.  Never  did  I  meet  with  a  scientific  or  literary  man  so  en- 
tirely devoid  of  all  cant  and  pretension.  In  conversation  he  had 
the  simplicity  and  playfulness  and  unaffected  manners  of  a  child. 
His  own  remarks  "  seemed  rather  to  escape  from  his  mind  thaa 
to  be  produced  by  it."  He  laughed  Tieartily,  and  rubbed  his 
hands,  and  jumped  up,  when  an  observation  n Was  made  that  great- 
ly pleased  him,  because  it  wais  natural  for  him  so  to  do,  and  he 
had  never  been  schooled  into  the  conventional  proprieties  of  arti- 
ficial life,  nor  been  accustomed  to  conceal  or  stifle  any  of  the  in- 
nocent impulses  of  his  nature. 

^  Who  that  once  enjoyed  the  priyilege  of  vigiting  him  in  that  li- 
brary, can  ever  forget  the  scene  ?  Methinks  I  see  him  now,  in 
my  mind's  eye,  the  venerable  man,  sitting  there  close  by  his  old- 
fashioned  blazing  wood  fire,  bending  over  his  favorite  little  desk, 
looking  like  one  of  the  old  philosophers,  with  his  silvery  hair,  and 
noble  forehead,  and  beaming  eye,  and  benign  countenance ;  whilst 
all  around  him  are  ranged  the  depositories  of  the  wisdom  and 
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science  of  departed  sages  and  philosophers,  who  seem  to  look 
down  upon  him  benignantly^  from  their  quiet  places,  and  sponta- 
neously and  silently  to  give  forth  to  hitn  their  instructions.  On 
entering  this,  the  noblest  repository  of  scientific  works  in  the  coun- 
try, I  almost  fancy  I  hear  him  saying  with  Heinsius,  the  keeper 
of  the  library  at  Leydeh,  "  I  no  sooner  come  into,  my  library,  - 
than  I  bolt  the  door  after  me,  eipsluding  ambition,  avarice,  and  all 
such  vices ;  and,  |n  the  very  lap  ef  eternity,  amidst  so  many  di- 
vine souls,  I  take  my  seat  with  so.  lofty  a  spirit  and  such  sweet 
content,  that  I  pity  all  the  great  and  rich  who  know  not  this  hap^ 
piness."  .  ' 

It  may  be  here  remarked,  that  altfiough  mathematics  was  his 
chief  and  favorite  pursuit.  Dr.  Bowditch  still  bad  a  taste  and  love 
for  general  literature.  He  was  fond  of  Shakspeare  and  Milton, 
and  remembered  and  could  repeat  whole  passages  from  their 
works.  He  loved,  too,  the  poetry  of  Burns  and  our  own  Bryant 
and  Sprague.  Many  of  his  favorite  pieces  he  not  only  had  by 
hearty  but  also  had  them  written  down,  for  convenience'  sake,  on 
the  covers  of  his- mathematical  common-place  book.  I  recollect j 
among  others,  thus  copied  off,  "  The  Cotter's  Saturdzty  Night," 
a  selection  which  evinjtjed  at  the  same  time  his  good  feeling  and 
his  good  taste.  I  also  recollect  observing  on  the  covers  and  blank 
leaves  of  his  copy  of  Newton's  Principia  rnany  commendatory 
verses  on  Newton,  selected  from  Voltaire  aad  other  French  poets^ 

But  I  must  hasten  on  to  speak,,  as  briefly  and  comprehensively 
as  1  can,  of  what  is  the  most  important  pert  of  every  man — name- 
ly, his  moral  and  religious  character — ^the  qualities  of  his  heart, 
and  his  principles  of  action. 

Dr.  Bowditch  was  a  man  of  unsullied  purity,  of  rigid  integrity, 
and  uncompromising  principle.  Through  life,  truth  seems  to 
.have  been  at  once  the  great  object  of  his  pursuit,  and  his  ruling 
principle  of  action.  "  Follow  Truth,"  might  have  been  the 
motto  on  his  escutcheon.  ^^ Truth!  Truth!  TVm/A.'"  were  among 
his  last  words' to  one  whom  he  dearly  loved.  He  w;as  himself 
perfectly  transparent.  A-<Aild  could  see  through  him.  There 
was  no  opaqueness  in  his  heaft,  any  more  than  in  his  intellect. 
It  was  as  clear  as  crystal,  and  the  rays  of  moral  truth  were  trans- 
mitted through  it  without  being  refracted  or  tinged.  In  all  his 
intercourse  and  transactions  he  was  remarkably  frapk  and  candid. 
He  ^vealed  himself  entirely.     He  had  no  secrets.     He  kept  noth- 
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injg  back,  for  he  had  nothiag  to  coqceal^  He^  lived  operiy^  and 
talked  freely,  of  himself,  aiid  of  his  doirigs,  and  of  every  thing 
that  was  uppennost  in  his  mind..  He  never  hesitated  to  speak 
out  what  he  thought  on  all  subjects,  pubUc,  and  private,  and  he 
avowed  his  opinions  of  meh  and  things  wjth  the  utmost  freedomr 
and  unconqern.  It  seemed  to  me  that  be  never  had  the  fear,  of 
man  before  his  eyes,  and  that  it  never  checked,  in  the  least,  the 
free  and  full  utterance  of  his  sentiments. 

Dr.  Bowditch  was  perfectly  fair  and  just  in  the  estimate  which 
he  formed  of  his  own  capadties  and  gills.  He  did  not,  on  the 
one  hand,  overrate  his  talents ;  noi^  on  the  other  hand,  did  be,  as 
9ome  do,  with  a  sort  of  back-handed  humility,  purposely  und^- 
value  liis  powers,  in  order  to  enjoy  the  pleasure  of  being  contra- 
dicted by  those  about  him  and  told  that  he  was  really  a  much 
greater  nian  jlhan  he  seemed  wilUng  to  admit.  As  an  illustration  * 
of  this,  let  me  mention  a Jittle  conversation  of  his.  "People," 
said  he,  ^.^  are  very  kind  and  polite,  in  n^ientioning  nie  in  the  same 
breath  with  La  Place,  and  blending  my  name  with  bis.  But 
they  mistake  both  me,  and  him ;  we  are  very  different  -men.  I 
trqst  I  understand  his  works,  and  can  supply  his  deficiencies,  and 
correct  his  erfprs,  and  render  his  book  moie  intelligible,  and  re* 
cord  the  successive  advancements  of  the  science,  and  perhaps  ap- 
pend some  improy;ements.  But  La  Place  was  a  genius,  a  discov- 
erer, an  inventor.  And  yet  I  hope!  know  as  much  about  mathe- 
matics as  Play  fair !" 

I  have  been  informed  by  a  gentleman  of  Boston,  that  soon  after 
his  return  from  Europe  a  few  years  since,  he  happened,  in  a  con- 
versation with  Dr.  Bowditch,  to  mention  to  hjm  incidentally,  the 
high  estimation  in  which  he  and  his  labors  were  held  by  men  of 
science  abroa(|^  and  told  him  that  he  had  often  heard  his  name 
spoken  of  in  tenns  of  the  strongest  commendation  by  persons  in 
the  most  elevated  walks  of  soci^y  in  England.  "  Dr.  Bowditch," 
says  my  informant,  "  seemed  to  be  sensibly  affectod  by  my  state- 
ment, 80  much  so  that  I  saw  the  tears  glisten  in,  his  eyes.  But 
he  immediately  remarked  that  however  flattering  such  testimo* 
nials  might  be,  yet  tlie  most  grateful  tribute  of  commendation  he 
had  ever  received  was  contained  in  a  letter  from  a  backwoodsman 
of  the  West,  who  wrote  to  him  to  point  out  an  error  ip  his  Trans- 
lation of  the  Mecanique  Celeste.  '  It  was  an  actual  error/  said 
the  Doctor,  *  which  had  escaped  my  own  observation.     The 
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■tmple  filet  that  my  work  bad  reached  the  hands  of  one  on  the 
outer  verge  of  civilization,  whQ  could  understand  and  estimate  it, 
was  more  gratifying  to  my  feelings  than  the  eulogies  of  men  of 
science  and  the  cominendatoxy  vo^s  otf  Academies.' "  > 

He  was  a  singularly  modest  man«  He  made  no  pretensions 
himself  and  there  was  nothing  that  he. so  much  despised  in  others. 
He  was'  remarkably  simple  in  all  his  manners  and  intercourse 
with  the  world.  He  put  on  no  airs. and  assumed  no  superiority 
on  the  ground  of  his  intellectual  attainments,  but  placed  himself 
en  a  level  with  every  one  with  whom  he  had  any  concern.  He 
reverenced  integrity  and  truth  wherever  he  founc^  them,  in  whati- 
ever  condition  in  life.  He  f^t  and  showed  no  respect  for  mere 
wealth  or  rank.  He  fearlessly  rebuked,' to  his  face,  the  mean  and 
parse-proud  nabob,  and  "condescended  to  men  of  low  estjate." 

Dr.  Bowditeh  used  to  relate  a  little  anecdote  concerning  himjself, 
which  strongly  and  beautifully  illustrates  the  childlike  simfdicity 
and  naturalness  of  his  character. 

In  the  year  1824,  when  Oeneral  Lafayette,  in  bis  progress 
through  the  country ,|among  other  places,  visited  Boston,  the  may-* 
oralty  of  the  city  was  filled  by  the  Honor^ible  Jodah  duincy. 
Dr.  Bowditeh,  in  common  with  all  the  wdrld,  had  a  curiosity  to 
behold  the  enhance  of  the  nation's  guest  into  the  city ;  and  ac« 
cordjngly  accepted  an  invitation  from  a  friend,  whose  house  was 
in  Ck)lonnade  Row,  to  take  a  station  on  his  balcony.  But  finding 
that  the  chariot  wheds  tarried,  and  the  Crenecal  delayed  bis  coo^ 
ing,  he  thought  that  he  should  have  time  to  go  down  to  his  office 
to  transaict  a  little  business,  and  return  ia  season  for  the  spectacle. 
But,jn  the  mean  time,  the  procession  had  arrived  and  passed  on, 
and  was  fast  advancing  to  State  street.  He  concluded,  therefore, 
to  wait  where  he  was,  and,  in  order  to  g.et  a  nearer  and  better 
vieWf  took  his  stand  on  the  steps  of  the  United  States'  Bank. 
On  the  appearance  of  the  barouche  in  which  Lafayette  was  seated,. 
Dr.  Bowdiitch  remarked,  that  he  was  glad  to  see  Mr.  Quincy  at 
his  side ;  he  was  the  proper  man  fpr  that  place,  being  the  son  of 
one  of  the  eariiest  and  b^st  of  the  patriots  of  the  Revolution. 
"  As  the  shout  of  the  multitude  rose  untp^  heaven,"  he  said,  "  I 
know  not  bow  it  happened,  but  I  could  not  keep  my  place ;  my 
hat  would ,  not  stay  on  my  head,  nor  cotUd  I  bold  my  tongue. 
And  to  my  astonishment,  I  found  myself,  all  at  once,  in  the  midst 
of  the  crowd  by  the  side  of  the  chariot,  and  shouting  with  the 


Digitized  by  VjOOQIC 


38  lAfe  and  Charader  of  Nathaniel  Bmoditch, 

rest  at  the  top  of  my  voice."  The  President  (rf  Harvard  Unitreiv 
sity  recollects  distinctly  seeing  him  in  thesppsitioi^and  attitude 
thus  described.     ^  - 

At  first  sight  there  may  seem  something  ludicrous  and  puerile 
in  this  grave  philosopher  and  calculator,  this  votary  of  abstract 
ficience,  huzzaing  in  a  mixed  crowd  on  a  city's  holiday.  But  to 
me  it  seems  a  most  natural  and  beautiful  expression  of  his  simpli^ 
city,  his  self-forgetfulness,  his  utter  tmoonscfousness  of  greatness, 
his  generous  sympathy  with  the  people,  and  his  ^teful  and  ar- 
dent patriotism.  This. little  incident  cannot  fail  to  raise  him  in 
the  estimation  of  every  right-minded  and  single-hearted  man. 

Dr.  Bowditch  wa&'a  trnly  conscientious  man.  He  was  always 
true.to  his  moral  as  vTeH  as  intellectual  convictions,  ^nd  followed 
them  whkhersoever  they  led. .  He  had  great  faf th  in  the  rectitude 
of  his  mocal  perceptions,  tod  in  the  primary  decision  of  his  own 
judgment  and  moral  s^rise ;  and  he  carried  them  forth  and  acted 
them  out  instantly.  The  word  followed  the  thought,  and  the 
deed  the  feeling,  with  the  rapidity  of  lightning.^  This  straight- 
forwardness and  frankness  were  among  the.  secret  causes  of  the 
remaricable  influence  which  he  confessedly  exercised  over  the 
minds  and  judgments  of  others.  By  his  honesty,  as  well  as  by 
hia  resoluteness  and  decision,  he  was  the  main-spring  of  every 
thing  with  which  he  was  connected.  By  his  moral  influence  he 
controlled  ^nd  swayed  ^1  men  with  whom  he  was  associated. 
As  Ben  Jonson  says  of  Lord  Bacon,  '*he  commanded  where  he 
spoke." 

Dr.  Bowditch  was  a  man  of  ardent  natural  feelings,  and  of  an 
impetuous  temperament.  A  venerable  lacjy,  after  her  first  inter- 
view with  him,  said,  "I  like  that  man,  for  he  is  aJive  man." 
He  was  strong  in  his  attachmentXo  men  and  to  opinions,  and  was 
not  easily  turned  from  any  cour^  of  speculation  or  action,  which 
he  had  once  satisfied  himself  was  right,  wise  and  good.  At  the 
same  time,  he  always  kept  his  mind  open  to  eyidence ;  and  if  you 
brought  before  him  new  facts  and  arguments,  he  would  reconsider 
the  subject-r-deliJ)erAtely,  not  hastily — and  the  next  day,  perhaps, 
would  teH  you  that  you  were  in  the  right,  and  that  he  had  altered 
his  mind.  He  was  sometimes  quick,  warm,  and  vehement  in  ex- 
pressing his  disapprobation  of  the  character  or  conduct  pf  an  in- 
dividual, particulariy  if  he  thought  that  the  person  had  practiced 
any  thing  like  duplicity  or  fraud.    In  such  cases,  his  indignation 
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was  absolutely  scorching  and  withering.  But  he  never  cherished . 
any  personal  resentments  in  his  "bosom.  He  did  not  let  the  ^un 
go  down  upon  his  wrath.  His  anger  was  like  a  cloud,  which 
passes  over  the  disk  of  the  modn,  and  leaves  it  as  mild  and  clear 
as  before ;  or,  as  the  judicious  Hooker's  was  represented  to  be, 
"like  a  vial  of^ clear  water,  which,  when  shook,  beads  at  the. top, 
but  instantly  subsides;  without  any  soil  or  sediment  of  unchari- 
tableness."  ,    .      - 

Let  me  relate  anihcident  illustrative  of  this  remarkable  trait  in 
his  character.  Dr.  Bowditch  had  been  preparing  a  plan  of  Salem, 
which  he  intended  soon  to  publish.  It  had  been  the  fruit  of  much 
labor  and  care.  By  some  means  or  other,  an  individual  in  the 
town  hiad  'surreptitiously  got  possession  of  it,  and  liad  the  auda- 
city to  issue  proposals  to  publish  it  as  his  own.  This  was  too 
much  for  Dr.  Bowditch  to  bear.  He  instantly  went  to  the  per* 
son,  and  burst  out  in  the  following  strain :  "You  villain!  how 
dare  you  do  this?-  What  do  you  mean  by  it  ?  If  you  presume 
to  proceed  any  farther  in  this  business,  I  will  prosecute  you  to  the 
utmost  extent  of  the  law."  The  poor  fellow  cowered  before  the 
storm  of  his  indignation,  and  was  silent ;  for  his  wrath  was  ter- 
rible. Dr.  Bowditch  'went  home,  and  slept  on  it ;  and  'tb6  next 
day,  hearing  from  some  authentic  source,  that  the  man  was  ex- 
tremely poor,  and  had  probably  l)een  driven  by  the  necessities  of 
his  family  to  commit  this  audacious  plagiarism,  his  feelings;  w^re 
touched,  his  heart  relented,  his  anger  melted  away  like  wax.  He 
Went  to  him  again,  and  said,  "  Sir,  you  did  very  wrong,  and  you 
know  it,  to  -appropriate  to  your  own  use  and  benefit  the  fruit  of 
my  labors.  But  I  understand  you  ^re  poor,  and  have  a  family  to 
support.  I  feel  for  you,  and  will  help  you.  That  plan' is  unfin- 
ished, and  contains  errors  that  would  have  disgraced  you  and  nae, 
had  it  been  published  in  the  state  in  which  you  found  it.  I'Jl  tell 
you  what  I  will  do.  I  will  finish  the  plan ;  I  will  correct  ^le  er- 
rors*; and  then  you  shall  publish  it  for  your  own  benefit,  and  I 
will  head  the  subscription  list  with  iny  name."    ^   * 

What  a  sublime,  noble^  christian  spirit  was  there  manifested ! 
This  was  really  overcoming  evil  with  good,  and  pouriug  coals  of 
fire  upon  the  poor  man's  head.  The  natural  feeling  of  resent- 
ment, which  God  has  implanted  within  all  bosoms  for  our  protec- 
tion against  sudden  assault  and  injury,  wa9  overruled  and  con- 
quered by  the  higher,  the  sovereigu  pnoeiple  of  conscience. 
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\  Dr'.  Bowditch  was,  in  all  hi3  habits  of.  life,  a  very  regular  and 
temperate  man.  He  never  tasted  any  wine  tiU  the  age  of  thirty*- 
five.  He  approved  the  remarkable  changes  which  have  been  ef- 
fected in  the  customs  of  society,  within  a  few  years,  by  "the 
temperance  reform,"  and  he  heartily  rejoiced  in  the  success  of 
that  good  cause.    Grod  bless  it  and  spee4  it ! 

^  In  bis  religious  views,  Dr.  Bowditch  was,  from  examination 
and  conviction,  a  fifm  and  decided  Unitarian.  His  parents  were 
Episcopalians,  and  he  himself  had  been  educate^  in  the  tenets  of 
that  church.  But  he  had  no  taste  for  the  polemicdor  pecnliarities 
.of  any  sect,  and  did  not  love  to  dwell  on  the  distinctive  and  di- 
viding points  of  christian  doctrine.  His  religion  was  rather  an 
inward  sentiment,  flowing  out  into  the  life,  and  revealing  itself  in 
his  character  and  actions.  It  was  at  all  times,  and  at  all  periods 
of  his  life,  a  controlling  ^nd  sustaining  principle.  He  confided  in 
the  providence  and  benignity  of  his  Heavenly  Father,  as  revealed 
by  his  blessed  Son,  our  Lord,  afid  had  the  tnost  unshaken  confi- 
dence in  the  wisdom  and  rectitude  of  all  the  divine  aji^intments. 
He  looked  forward  with  firm  faith  to  an  immortality  in  the  spirit- 
ual world. 

He  said  to  one,  in  his  la$t  illness,  "  From  my  boyhood  my 
mind  has  been  religiously  impressed.  I  never  did  or  could  ques- 
tion the  existence  of  a  Superintending  Being,  and  that  he  took  an 
interest  in  the  affairs  of  men.  X  have  always  endeavored  to  regu- 
late my  life  in  subjection  to  his  will,  and  studied  to  brfng  my  mind 
to  an  acquiescence  in  his  dispensations ;  and  now,  at  its  close,  I 
look  back  with  gratitude  for  the  mannchr  in  which  he  has  distin- 
guiished  me,  and  for  the  many  blessings  of  my  lot  I  can  (Hiiy 
say;  thai  I  am  content,  that  I  go  willingly,  resigned,  and  sati^ 
fied."  To  another  he  said,  "  I  cannot  remember  when  I  had  not 
a  deep  feeling  of  religious  truth  and  accountableness,  and  when  I 
did  not.act  from  it,  or  endeavor  to.  In  my  boyidi  days,  when 
some  of  my  companions  who  had  become  infected  with  Tom 
Paine's  infidelity,  broached  his  notions  in  conversation  with  me,  I 
battled  it  with  them  stoutly,  not  exactly  with  the  logic  you  would 
get  firom  Locke,  but  with  the  logic  I  found  here^  (pointing  to  his 
breast,)  and  here  it  has  always  been,  my  guide  and  support ;  it 
is  my  support  still.  My  whole  life,  has  been  crowned  with  bl'es- 
sihgs  beyond  my  deserts.  I  am  stUl  surrounded  with  blessings 
unnumbered.    Why  shduld  I  distrust  the  goodness  of  God  ? 
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Wby  should  I  opt  stiU  be  gratefixl  and  faappf^  md  oonjgde  in  his 
goodiieifi?" 

Dr.  B9wdit(^h  was  very  familiar  with  the  Sqripturei},  bolh  pf 
the  Old  and  New  Testaments^  more  so  than  seme  professed  tl^o** 
logians  who  make  it  their  special  study.  <  He  hs^d  read  the  &}>]» 
in  hi9  childhood,  under  the  eye  of  a  pious  mother,  and  he  loved 
to  quote  and  repeat  the  sublitne  and  touching  language -of  Holy 
Writ." 

.  Such  had  been  the  life,  and  such  the  charactet  of  this  distin^ 
guishedman ;  and  Such  was  be  to  the  last,  through  all  the  ago-, 
nies  of  a  most  distressing-  illness,  fii  the  midst  of  health  and 
usefulness,  in  the  full  dischai^e  of  the  duties  of  life,  and  in  the 
full  enjoyment  of  its  satisfactioqs^  the  sununons  suddenly  comes 
to  him  to  leave  it.-  And  he  meets  the  summons  with  the  utmost, 
equanimity  and  composure,  with  die  submission  of  a  philosopher 
and  with  the  resignation  of  a  Christian.  He  certainly  had  much 
to  live  for — ^few  have  more— bht  he  gave  up  all  without  repining 
or  complaint.  He  said  he  should  have  liked  to  live  a  little  longer, 
to  complete  his  great  work,  and  see  his  younger  childpen  growit 
up  and  settled  in  life.  "  But  I  am  perfectly  happy,"  he  addedf 
"  tod  ready  to  go,  and  entirely  resigned  to  the  will  of  Provi- 
dence." He  arranged  all  his  affairs,  gave  his  directions  with  mi- 
nuteness, and  dictated  and  s^;ned  his  last  will>and  testament. 
While  his  strength  permittedjL  he  continued  to  attend  to  the  ne-^ 
cessary^airs  of  his  c^ce,  and  bn  the  day  previous'to  his  deaths 
put  his  napie  to  an  important  instrument.  In  the  intervals  of 
pain,  ha  prepared,  as  I  have. already  remarked,  the  remaining 
copy,  £md  corrected  the  proof-sheets,  of  the  fourth  vplume  of  his 
great  work,  the  printing  of  which  was  Dearly  :fini^d  at  the 
time  of  his  death.  It  is  a  little  remarkable  that  the  last  page  that  v 
Jie  read  was  the  one  thousaoixdth.  It  was  gratifying  to  him  to 
find  that  his  mind^was^unenfeebled  by^disease  and  pain ;  and  one 
day,  after  solving  one  of  the  hardest  problems  in  the  book^  he  ex- 
claimed, in  his  enthusiastic  way,  '<  I  feel  that  I  am  Nathaniel 
Bowditch  still— only  a  little  weakef." 

He  continued,  indeed,  in  all  respects,  the  same  man  to  the  last. 
0e  did  not  think  that  this  was  th^  time- to  put  on  a  new  face  or 
assume  a  new  character.  His  feelings  were>unaffectedy  his  man- 
ners unchanged,  by  the  prpspect  before  him.  He  seemed  to 
those  about  him  only  to  be  going  on  a  long  journey.     To  the 
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md)'he  oianlfttitod  the  same  cheerfidneM^  -naf  pleaiaiitr7,  wbich 
he  bad  wb^n  ia  health,  without,  howerer,  the  least  admixttue  of 
levity.  In  his  great  kindness,  he  exerted  Jiimself  to  see  isaiiy 
.friends,  eveiry  one  of  whom,  I  belie^^,  wiU "bear  testix&tony  to  his 
calm,  serene  st£(te  of  mind.  •  The  woidd  which  he  q)ol^e  in  thooa 
precions  interviews,  they  will  gather^  up  aod  treasuxe  m  dieir 
memory,  and  will  never  forget  them  so  Icmg  as  they  lire.  She 
certainly  will  not,  to  whom,  when  on  her  taking  leave  of  him 
she  Had  said  f  <  Good  night,^'  he  re{died,  ^  No,  my  dear,  say  not 
^  Good  night,'  but  ^Good  mornrng,'  for  the  uext  time  we  meet- 
will  be  <m  the  morning  of  the  resurrection." 

One  day,  toward  the  close  of  his  lingering  iHness,  after  he  had 
himself  given  up  a}l  hope  of  recovery,  he  asked  one  who  stood  by 
him,  what  were  the  two  Greek  wcMfds  which  signify  **easy 
desftb."'  The  word  not  immediately  suggesting  itself  to  the  per- 
son, and  he  having  mtsntioned  over  several  phrasies  and  c(»nbinar 
tions  of  yrords,^  Dn  Bowditeh  said,  ^*  No,  you  have  not  got  the 
rigbt  word;  but  you  will  find  it  in  Pope's  Correspondence." 
The  person  found  the  letter,  which  was  the  last  that  Dr.  Arbuth- 
not*  wrote  tp  his  friend.  The  Conclusions  of  it  13  as  follows  1 
"  A  recovery,  in  my  case,  and  at  my  age,  is  impossible.  The 
kindest  wish  of  my  friends  is  etUhanasia.^^  On  liesring  this  read. 
Dr.  Bowditeh  said,  /<  Yes,  that  id  the  word,  euthanfcma.  That 
letter  I  read  forty  years  ago,  and  I  have  not  seen  it  since.  It 
teade  an  impression  on  my  mind  which  is  still  &eA.  It  struck 
me,  at  the  time  I  read  it,  ths^  the  good  physician  wha  wrote  it 
would  certainly  have  an  easy  death.  It  could  not  be  otherwise. 
The  excellent^  the  virtuous,  must,  be  happy  in  their  death."  He 
afterwards  frequently  recurred  to  this  subject,  and  ^e  day  previ- 
ous to  his  departure,  he  said,  ^'  This  is,  indeed,  ^u/Aonojia." 

Through  the  whole  of  his  illness  he  manifested  the  same  bappy 
and  d^ghtful  frame  of  mind.  His  room  did  not  iqp^ear  like  the 
chamber  of  mckness^  and  dissolution.    The  light  of  his  ser^ie 

*  0r.  Arbutlmot  was  an  cminent^physiciaii  and  brilliant  wiciii  the  time  of  Qneei^ 
Anne,  the  contemporary  and  friend  of  Swift  and  Pope.  He^  died  in  1735.  Dr. 
Johnson,  in  his  Life  of  Pope,  says  of  him,  <<  Arbathnot  was  a  man  of  great  com- 
-prehemsion,  skillftil  in  his  practiee,  versed  in  the  aoiences,  acquainted  with  ancleat 
literature j  and  able  to  animate^  hia  mass  of  knowledge  by  a  bright  and  adiTe  ima- 
gination ;  a  scholar,  with  great  brilliance  of  wit ;  a  wit,  who,  in  ihe  crowd  of  life, 
retained  and*  discovered  a  nobje  ardor  of  religious  ieal ;  a  man  estimable  for  his 
leaming,  amiable  for  his  life,  and  venerable  itxr  his  piety.*' 
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ttnd  placid  oouot^tuidee  dispelled  all  gloom,  and  his  cheerful  com- 
posure robbed  dea&  of  all  ita: bitterness  and  angui^i*  Heezem- 
jdified  in  his  own  case  the  sratiment  so  beautifully,  egqtessed  by 
the  F^orian  poet,  which  he  lored.  (o  repeat : — 

**  Qn  pareot  knees,  a  Dake'd>  new-bom  child, 
Weeping  thou  8&t*Bt,  whilst  all  around  thee  smiled : 
-So  live,  that,  ^inkmf  in  thy  last,  lon|;  sleep, 
Cdm  thou  may'st  amla,  v^en  all  aropBd  thee  we^** 

He  did  not  wish  to  see,  those  about  him  look  sad  and  gloomy^ 
On  one  occaaion  he  said^  ^'I  feel.no  gloom  within  me ;  why 
should  you  wear  it  on  your  fieu^es?"  And  th^n  he  called  fot  Bry- 
ant's Poems,  and  desired  them  to  read  his  favorite  piece,  ^'  The 
CMd  Man's  Fun^iaL" 

•*  Why  weep  ye  then  for  hiid,  who,  having  won '  *  ^ 

The  boQnd  oi^'maa's  appointed  yean,  at  last, 
Life's  blessings  all  enj^ed,  life's  tabor's  done^ 
Serenely  to  hid  final  rest  has  passed  ?" 

And  then  he  went  on  and  commented  on  the  remaining  lines  of 
the  poem,  pointing  out  those  which  he  thought  were  descriptive 
of  himself,  and  modestly  disclaiming  others  that  were  cbmmend- 
atcfry,  as  not  belonging  to  him ;  but  which  all  impartial  persons 
would  miite  in  saying  were-angulafly  applicaUe  to  bis  character. 
Qn  the  morning  of  his  death,  wten  his  sight  was  very  dim, 
and  his  voice  was^most'gdne,  he  called  his  children  arotmd  his 
bedside,  and  arranging  ftam  in  the  order  of  age,  ppisted  to  and 
addressed  each  by  name,  and  said,  ^  Yon  see  I  c9Xi  distinguish 
you  all ;  and  I  now  give  yen  all  my  parting  blessing.  The  time 
is  com^.  Lord,  now  lettest  thou  thy  servant  depart  in  peace,  ac- 
cording to  thy  word.'*  Thei^  were  his  last  words.  After  ^is, 
he  was  heard  to  whisper>  in  a  scarcely  audible  tone,  the  words 
^  pretty,  pleasant,  beautlM."  But  it  cmmot  be  known,  whether 
he  W&s  thinking  of  his  own  sitaation  as  pleasant,  in  being  Ihu^ 
aommnded  at  soch  a  time  by  those  he  loved,  or  whether  he 
'' snatched  a  fearftd  jojr"  in  a  glimpse  of  the  spiritual  world. 
Soon  after  this,  he  (piietly  breathed  away  hiseoul,-and  departed. 
**  And  the  end  of  that'  man  was  peace."  Siich  a  death  alone 
was  wanting  to  complete  such  a  life,  and  crown  and  seal  such  a 
character.  He  died  on  Friday,  the  16th  day  of  Match,  having 
nearly  completed  his  66th  year.  . 
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The  disease  of  which  Dr.  Bbwditoh  died  was  found;  by  eipast 
mortem  examination,. V>  be  a  sbhirrua  in  the  stomach,  a  disease 
of  the  same  tjrpe  with^that  which  caosed  the  death  of  Napdeon 
Buonaparte.  For  four  wiseks  prerious  to  his  death,  he  could  take 
no  solid  food,  and  hardly  swallowed  any  liquid.  He  suffered, 
however,  but  little  from  hunger,  but  cons^tantly  from  thirst ;  and 
the  only  relief  or  refreshment  he  could  find,  was  in  firequently 
moistening  his,  lips  and  mouth  yriih  cold  water.  His  frame  was 
cons^gliently  exceedingly  attenuated,  and  his  flesh  wasted  a^^ray. 
At  intervals  hiis  sufferings  w'ere  so  intense,  that,  as  he*  said,  the 
body  at  times  triumphed  over  the  ^irit  j  but  it  was  only  for  a 
moment ;  and  the  spirit  resumed  again  and  retained  its  natural 
and  legitimate  sovereignty. 

He  was  buried,  as  he  had  lived,  privately,  and  without  parade 
or  show,,  oh  the 'quiet  morning  of  the  Lord's  day.^*  His  funeral 
was  attended  only  by  his  family  and  two  others ;  yet,  in  the  per^ 
son  of  the  Chief  Magistrate,  I  fancied  I  saw  the  Spirit  of  the 
Commonwealth  doing  homage  to  the  talents  and  virtues  of  her 
illustiious  son.  As  the  hearse  passed  along  through  the  siledt 
streets,  bearing  that  precious,  du^  to  its  last  resting-plaee^  the 
snow-flakes  fell  upon  it,  the  fit  emblems  of  his  parity  wd.  worth. 
And  many  a  wet  eye,  in  the  city  .of  his  adoption,  and  in  the  place 
of  his  nativity,  and  >elsewhere^  wept  for  him,  and  many  a  heart 
blessed  his  memory,  and  moYimed  that  a  friend,  and  a  bene£Bu> 
tor,  and  a  good  man,,  had  deperied.  ' 

He  has  built  his  own  monum^t,  more  enduring  than  marble ; 
and  in  his  splendid  scientific  name,  and  in  his  noble  character, 
has  bequeathed  to  his  country  the  riohest  legacy*  The  sailor 
traverses,  the  sea  more  safely  by  mei^u9  of  his  labors,  and  the  wid- 
ow's and  the  orphan's  treasure  is  more  securely  guarded,  in  con- 
sequence-of  his  care.  He  tras  the  Great  Pilpt  who  steered  afl 
ourships  over  the  ocean;  atid,  though  dead,  he  yetliveth,  and 
)speaketh,  and  acteth,  in  the  recorded  wisdom  of  his  invaluable 
book,  llie  world  has  been  the  wiser  and  the  happier  that  he 
has  lived  in  it.  . 

He  has  l^ft  an  example  full. of  instruction  and  encouragement 
to  the  young,  and  especially  to  thos&  among  them  whoare^strug^ 
gUng  with  poyeity  and  diflicuHi^.    He  has  shown  them  that 

*  **  FunOB,  sine  isiaginibus  et  pompfl,  per  laudes  ac  memoriam  virtotuoi  ejus  ce- 
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poverty  is  bo  dishonor,  and  need  be  no  Hindrance ;  that  the  great*^ 
est  obstacles- may  be  surmounted  by  persevering  industry  and  an 
indomitable  will.  He  has  shown  them  tp  what  heights  ef  great- 
ness and  glory  they  may  ascend,  by  truths  temperance,  and  toil 
He  has  proved  to  the'm  that  fame  need  hot  be  sought  for  solely 
in  political  Cfe ;  although  that  is  a  worthy  field,  and  the  couptry 
must  be  served, — and  served,  too,  not  by  the  worst  but  by  the 
best  of  >  men, — not  by  the  factious,  the  ignorant,  the  scheniing, 
but  by  the  wisest,  ^the  most  ei^ghtened,  the  b^t  accomplished, 
.that  we  have  among  us ;  by  men  who  dare  to  tell  the  people  of 
their  duties  bb  well  as  of  their  rights  i  and  who,  instead  of  meanly 
flattering  them  for  their"  votes,  will  boldly  speak  to  them  the  words 
of  truth  and  soberness,  and  point  out  to  them  their  errors  and  . 
fiEiults. 

Above  all,  Dr«  Bowditch  has  left  us  a  most  glorious  and  pre- 
cious legacy  in  his  example  of  integrity,  love  of  truth,  moral 
courage,  and  independence;  He  lias  taught  the  young  m^nhere, 
and  the  worid  over,  that  there  is  nothing  so  ^rand  and  beautiful 
as  moral  principle,  nothing  so  sublime  as  adherence  to  truth,  and 
right,  and  duty,  through  good  report  and  through  evil  report.  He 
has,  indeed,  blessed  the- world  greatly  by  his  science  and  his  prac- 
tical wisdom ',  but  quite  as  much,  iHty,  far  more,  I  think,  by  his 
ujnright  and  manly  ch^ractdt.  He  has  taught  mankind  that  rev^ 
erence  for  duty,  ;and  trust  in  Providence,  and  submission  16  H» 
wiU,  and  faith  in  the  rectitude  of  all  His  appointments,  and  a  fil- 
ial reliance  upon  His  love,  are  sentiments  not  unworthy  nor  mibe-. 
coming  the  greatest.philosopher.  Fot  this  we  honor  and  eulogize 
him ;  not  for  wealth,  title,  fortune,  those  miseraUe  outsides  and 
trappings  of  humanity,  but  for  the  qualities  of  the  inner  man, 
which  still  live,  and  will  live  forever.  He  studied  the  stars  on 
the  £arth — may  he  not  now  be  tracking  their  coiulses  through  the 
heavens  ?  Long  ere  this,  perhaps,  he  knows  aU  the  beauties  and 
the  mysteries  of  their  tangled  mazes-4ias  examined  the  rings  of 
Saturn  and  the  belts  of  Jupiter,  ^traversed  the  milky  way,  and 
chased  the  comet  through  ipfinity.  Methinks  I  hear  his  depart- 
ing and  ascending  i^irit  exclaiming,  as  it  wings  its  flight  upwards, 
in  the  language  of  the  beautiful  hjrmn : — 

«  Ye  golddn  lamps  of  Jieaven !'  ftrewell, 
i      ^  With  all  your  feeble  light :       - 

Farewell,  thou  ever-chaBgifig  mooo,  ^       ' 

''^. .  Pale  empreas  of  the  night ! 
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And  tdouy  re&lgent  prfo  of  day  1  -^       - 

.,     .        >  In  brighter  flames  arrayed. 

My  poiil,  which 'springs  beyond  thy  spbtre,    •■, 
No  more  d^mandp  thino  aid.  •' 

Ye  stars  are  but  the -shining  dust 

Of  my  divine  abode,    ' 
The  pavemeilt  of-thoso  heavenly  courts, 
.  _  .    Where  I  shall  reign  with  God.  / 

The  Father  of  etemallight . 

Shall  there  his  beamd' display  ; 
Nor  aball  one  moment^s  darkaeas  mix 
With  that  unvaried  ^day/' 


DR.  BOWDITCH'S  SCIENTIFIC  PAPERS. 

The  fbil6wiDg  is  a  Ks^^f  the  Papeiis.  contributdd  by  Dr.  Bowditdk  toJb«  Me- 
moirs of  the  American  Academy  of  A/ts  and  Sciences.^  It  ^11  serv^  to  show  ihm 
extent  of  his  Observations  and  the  variety  of  his  inquiries. 

VOL.  11.  , 

New  Method  of  Working  a  X«unarObseTV?itioi>. 

-.         VOL.IIL  , 

Observations  on  Che  Comet  of  1807. 

ObservationB  on  the  Total  Eclipse  of  the  Sun,  June  16;  1806,  miside  at  Salem. 

Addition  to  the  Memcnr  on  the  Solar  Eclipse  of  June  16, 1806. 
.  Applicatipn  of  Napier's  Rute  for  solving  the  cases  of  right-angled  i^erie  trigo- 
nometry to  several  oases  of  Oblique-angled  spheric  trigonom^etry. 

An  cstimafe  of  the  height,  direction,"  velocity  and  magnitude  of  the  Meteor  that 
exploded  over  Weston,  "in- Connecticut,  Dee.  14, 1807. 

On^hp  Eclipte^of  the  Sun  of  Sept.47, 1611,  with. the  loogitades  of  seref^ pUir 
ces  in  this  country^  deduced  from  alL  the  observations  of  tlie  eclipses  of  the  SaD| 
and  transits  of  Mercury  and  Venus,  that  have  been  published  in  the  Transac- 
^Q|i8  of  the  Royal  Societies  of  Paris  and  London,  ^the  Philosophical  Society  held 
at  f  kitad^lphia,  and  the  American  Academy  of  Artaiuid  Scieaces. 
*  Elements,  of  the  orbit  of  the  Comet  of  1811. ,  . 

An  estimate  of  the  height  of  the  White  Hills  in  New  Hampshire. 

On  the  variation  of  the  Magnetic  Needle. 

On  the  aodon  of  a  pendulum  suspended  from  two  points. 

A  demOBsfration  of  the  rule  for  finding  the  pl^'  of  a  Meteor,  in  the  seoond 
problem,  page  218  of  this  volume^  '  j 

VOL.  IV. 
'On  a  mistake  which  exists  in  the  solaf  tables  of  Mayer,  La  Land^,  and  Zacb.> 
'Oh  the  calculation  of  the  oblalteness  of  the  earth,  by  means  of  the  observed 
lengths  of  a  pendulum  in  different liatitiides,  aeoording  to  the  method  giTen  by  La 
Place  in  the  second  volume  of  his  "  M^canique  C61este/'  with  remarks  Dn  other 
parts  of  the  same  work,  rehitiog  to  the  figure  of  the  earth. 

Method  of  correcting  the  apparent  distance  of  the  Moon  from  the  Sun,  or  a  Star, 
for  the  efiects.of  Parallax  and  Refhtction. 
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On  the  method  x>f  eomputuig  the  Dip  df  ^e  Ma^netia  NeedU  i|i  different  lati^ 
tudes,  according  to  the  theory  of  M.  Biot.  .       "* 

Remarks  on  the  methods  of  correcting  tfa^  elements  of  the  orbit' of  &  comet  in 
NewtoB*B  «  PrinoipiaT*  and  in  La  Plape'er  "  Mi^caniquo  Celeste."  -  ' 

.-Renuirks  on  the  osual  Deoienstratien  of  the  permanency  t>f  the  solar  •i^^'Stem, 
with  respect  to  the  Eccentricities  and  Inclinations  of  the  orbits  of  the  Planets. 

'Remarks  on  Dr.  Stewart's  formula,- (or  computing  the  motion  of  the  Moon's 
Apsides,  as  given  in  the  Supplement  to  the  Eqcyclppasdia  Biritannica. 

On  the  Meteor  which  passed  over  Wilalington  in  the  State  oi  Delaware,  Nov. 
21,1819.  •  '    '  .       .  . 

Occult^aition  of  Spica  by  the  Moon,  observed  at  Salem. 

On  a  mistake  which  exists  in  the  calculatipn  Of  M^  Poiison  relative  to  the  dis* 
tiibutiOB  of  the  electrical  matter  upon  the  surfaces  oT  two  globes,  in  vol.' 12  oftbe 
**•  M6moires.  de  la  dasse  des  sciences  math^matiqued  el  physiques  de.  1'  IpsUtut  In^- 
p^rial  de^Fraace."      -  <    '  "  , 

lEldments  of  the  Comet  of  181t).  ~  *  ■ ' 


Dr.  Bt>wditch  Was  also  the-^uthor  of -the  article  on  Modem  Astronomy,  in,  the 
North  American  Review,  Vol.  XX.  pp.  309--36^.  In  jihe  Monthly  Anthology,. 
Vol.  IV.  p.  653,  there  is  a-  brief  account  of  the  Comet  of  1806,  drawn  up  by  Jiim. 
at  the  request  of  the  Editors. 


Art.  IX. — Cursory  Remarks  upon  Bust  Florida,  tn  1838  j    by 
Mag.  HEiovr  Whiting,  U.  S'.  Army.         , 

Public  attention  has  most^  natur^y  been  turdefl  tc^wards  Flo- 
rida for  the  last  twb  or  three  years.  That^peninsula  has  beenr  the 
scene  of  a  contest  of  jremarkable  chafracter,  awakening  a  cnriosity 
respecting  its  topc^praphy,  resources;  &c.  which  has  found  but 
scanty  means  of  gratification.  Although'  the  first  portion  of  ^hd 
United  States  to  be  permanently  occupied,  (St.  Augu&tine  having 
been  founded  in  1664,)  and  early  sigiisjliz^d  by  pdittcsj  revolu- 
tions, miUtary  events,  and  romantic  enterprises,:  yet  its  history,, 
both  statistical  and  natural,  has  been  but  imperfectly  understood 
by  us..  The  Spaniards  nodoubt  had  a  tolerably  accurate  know- 
ledge of  the  interior,  which  was  formerly  somewhat  extensively 
occupied  by  them.  Their;  settlements,  hotvever.  ^ere  much 
broken  up  during  the  ineunrectionary  movements  which  immedi- 
ately preceded  the  transfer  of  jurisdiction  to  the  United  Stated, 
and  the  majority  of  them,  when  that  transfei^  took  place,  were 
abandoned,  under  the  influence  of  strong  national  prejudices, 
which  led  to  a  distrust  or  dii^e  of  a  new  and  dissina^ar  ^v- 
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^mmeiit  Miteh  locdl  information 'vras  thus  withdrawn.  St. 
Augustine  in  the  east  and.lPensacola  in  the  west,  jwith  some  few 
subsidiary  plantations,  were  all  the  settlements  that  came  intoouf. 
possession.  The  rest  was  nearly  an  unoccdpied^waste.  B^en  a 
knowledge  of  the  Si  John's,  the  gitod  artery  o£  the  country, 
^had  nearly  passed  away ;  so  much  so,  that  at  the  commencement 
of  the-pbeseht  campaign  (1837-^)  the  {arm,  extent,  and  depth  of 
its  upper  waters  were  unascertained. 

The  war  which  has  lately^  been  carried  on  with  the  Florida 
Indians  has  opened  the  country  generally  ^o  observation,  and  ita 
character  will  hereafter  be  better,  if  not  well  tmderstood:  Our 
troops  have  traversed  it  in  almost  every  direction ;  nearly  all  parts 
have  been  explored,  excepting  the' interior  of  the  lower  parts  of  the 
peninsula  south  of  the  Qkachobee  Lake.  From  the  26th  degree 
of  latitude  northward,  the  geography  may  be  laid  down,  with  gen- 
exjol  accuracy.  Indeed,^  United  States^maps  of  this  character  am 
already  in  the  hands  of  some  of  our  officers,  which  will  no  doubt 
soon  be  lithographed. 

The  river  St.  John's  was  early  entered  into  both  by  the  French 
and  the49paniards,  the  rise  and  fall  of  whose  establishments  there 
%rm  an  interesting :  and  s^uiguinary  portion  of  history.  At  the 
present  time  ( 1838)  there  is.scarcely  a  dwelling  occupied  on  either 
of  its  banks  fifty  miles  above  its  mouth,  though  many  evidences 
of  fdrmei  Occupancy,  such  as  falling  buildings,  or  fields  bearing 
the  marks  of  having  been  cultivated,  are  seen  some  hundred  miles 
higher  up.  Many  of  these  farms  or  plantations  wer^  abandoned 
by  the  Spaniards  at  the  change  of  jurisdiction ;  others  were  the 
work  of  Americans  at  a  later  date.  But  all  had  shared  a  common 
fate  at  the  opening  of  the  {n'esent  cpntest.  The  Indians  burnt 
all  the  buUdings  and  plundered  and  massacred  all  the  inhabitants 
that  w^re  not  defended  by  a  garrison,  and  desolation  is  now  seen, 
where,  a  few  nionths  since,  were  sugar  fidds,  cotton  fidds,.  orange 
groves,  and  many  other  pnx^  of  a  thriving  population. 

This  river  (St.  John's}  is  in  most  respects  of  a  remarkable  char- 
acter. It  is  nnlike  most  if  not  all  of  the  rivers  in  North  America, 
having  little  current  at  any  point  of  its  course,,  and  passing  through 
a  country,  from  its  very  source,  so  level  in  its  surface,  as  scarcely 
U>  warrant  the  expec^tion  of  any  stream  ^  all.  At  low  stages 
of  the  water  there  is  no  visible  current  even  in  the  upper  parts 
<^  the  river,  though  at  high  stages  it  is  visible,  haviqg  perhaps  a 
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movement  of  one  mik  an  hour.  Below  Lake  George^  which  is 
mbre  than  two  hundred  miles  from  its  month,  th^^  tides  have  a 
slight  effect,  and  vary  the  current  accl:)rdingly,  mpdified,  how- 
ever, by  strong  winds.  Still,  the  waters  have  npt  any  where  a 
stagnant  appearance,  and  if  un{)alatable^  they  are  so  from  causes 
independent  of  their  want  of  proper  agitation.  They  are  uni- 
formly of  a  dark  color,  like  that  of  tolerably,  strong  coffee,  the 
bottom  scarcely  being  discoverable  ev^n  in  the  shoal  ports.  The 
origin  of  this  tint  may  be  various ;  decompiosition.  of  vegetai)Ie 
matter  oan  contribute  but  little  to  affect  a  body  of  water  so  large, 
particularly  when  a  considerable  portion  of  the  banks  are  eith^ 
sayannad^  or  ]nne  bhifiis^  heither  likely  to  have  much  agenpy  in 
this  way.  Lake  Monroe  may  furnish  a,  chalybeate  tincture,  as  its 
shores  abound  in  chalybeatei  earths.  The  lakes  above  .may  bear 
the  same  character..  The  waters  do  not  -lose  Aeir  cdor  when 
suffered  to  stand  in  a  vessel  and  to  make  deposit  of  such  partir 
cles  as  may  be  afloat  in  them. 

The  St  John's  b  a  large  river  for  some  hundred  and  fifty  miles 
^m  its  mouth,  being  fitmi  three  miles  to  a  mile  wide  neariy  as 
high  as  Lake  George.  Thus  far  it  has  the  appearance  of  an  arm 
of  the  sea,  and  in  fact  feels  the  illfluenee  of  the  tides.  From 
Lake  George  upwardait  is  comparatively  narrow,  eXcepring  where 
it  dilates  into  lakes,  and  very  windings  running  perhaps  several 
miles  in  one  mile  of  a  straight  line.  Lake  George  has  been  long 
known,  and  Lake  Monroe,  about  sixty  miles  above,  was  occupied 
by  our  troopis  the  first  campaign  of  the  present  war.  Thence 
upwards  the  river  was  to  be  explored  at  the  commencement  of 
the  present  campaign.  It  was  soon  penetrated  through  Lake 
Jesup  to  Lake  Harvey,  and  afterwards  to  Lake  Poinsett,  about  a 
hundred  miles  above  Lake  Monroe. 

Charleston  and  Savannah  steamboats  ascended  with  armysup- 
{dies  withbut  difficulty,  at  the  high  stage  of  the  waters,  to  Lake 
Harvey,  which  Applies  were  sent  thence  by  row-barges  to  Lake 
Poinsett,  where  the  river  ceased  to  be  subservient  to  the  ^purposes 
of  transportation.-  This  high  stage  was  in  the  &11 ;  as  the  winter 
months  set  in,  the  larger  boats  could  ascend  no  higher  than  Lake 
Monroe,  until  spring  rains  again  raised  the  level  4>f  the  waters. 

The  banks  of  the  river  as  high  as  PUatk€^  or  more  than  one 

,  hundred  miles,  from  its  mouthy  are  generally  eleValed  several  feet 

above  the  watpr.    From  tfiat  point  to  Lake  George  they  aire  com- 
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paratfvely  low,  tod  are  probably  mostly  submerged  at  high  stages 
of  the  water.  Between  Lake  George  and  Lake  Mctoroe  -the  banks 
are  generally  high  enoi^h  to  be  dry,  exceptmg  where  savannas 
prevgdl.  Wherever  the  pine-barrens  strike  upon  the  river,  the 
banks  are  eight  or  ten  feet  high,  with  a  wbstratum  of  shelly  soil 
or  rock.  To  Lake  Monroe  they  are  for  the  most  part  clothed 
with  a  growth  of  wood — chiefly  livfe, oak,  pines,  and  cypress,  as 
high  as  Lake  George ;  the  palmetto  or  cabbage  tree,  being  largely 
intermixecl  thence  upwards.  ^ 

The  grey  moss  clothes  nearly  all  the  trees  upon  the  river,  ex- 
cepting the  pine  and  palmetto'.  These  are  respected  or  avoided 
by  this  general  associate  of  the  ttees^  from  some  want  of  affinity 
which  may>not  be  understood.  This  moss  is  a  niost  lingular 
production,  having  a  "rank  luxuriance  little  according  with  its 
kindrfed  species.  It  hangs  from  every  bough  many  yards  in 
length;  and  wears  the  appearance  at  a  distance  of  dingy  muslin 
thrown  with  a  careless  grace  over  every  part  of  the  tre^,  waving 
to  and  fro  in  the  breeze  and  forming  a  most  striking  embellish- 
ment of  the  scene ;  and  the  eflfect  is  not  diminished  by  the  pres- 
ence of  the  tall  and  symmetrical  palmetto,  which  rises  up  some 
forty  or  fifty  feet  perpendicular,  like  a  perfectly  wrought  column, 
surmounted  by  a  capital  0/  most  appropriate  beauty.  The  moss 
never  throws  its  foldings  over  this  handsome  tree ;  as  we  have 
before  remarked,  the  pine  is  equally  avoided  by  it.  This  capri- 
cious forbearance  with  respect  to  these  two  kinds  of  trees,  introdu- 
ces a  beautiful  variety  into  the  river  scene.  Where  the  banks  are 
high  and  sandy,  the  pine  prevails ;  where  they  are  low  and  wet, 
the  cypress-i-**  the  melancholy  cypress."  The  live  oak,  and  other 
miscellaneous  trees,  prefer  the  banks  of  an  intermediate  charactei^ 
as  also  the  palmetto.  The  cypress  seems  to  exclude  all  associa- 
tions ;  no  other  trees  mingle  with  it,  olr  if  they  happe'n  to  start 
up  aloitg  side  they  are  soon  overshadowed  above  by  the  spread- 
ing tops,  or  crbwde4  out  by  the  cone-Uke  bases  below,  which  last 
ledve  only  room  for  the  thousand  "  knees, *^  or  sharp  excrescences, 
from  one  to  several  feet  high,  which  shoot  up  like  so- many  dwarf 
pinnacles. 

Ascending  the  river,  which  is  constantly  winding  and  shifting 
the  point  of  view,  wherever  the  cypress  permits,  there  the  moss 
is  seen  in  all  its  sweeping  luxuriance.  As  these  trees  spring  from 
nearly  a  water  level,  and  grow  to  about  an  equal  height,  their  flat 
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and  spreading  tops  present  nearly  a  horizontal  Jliae,  where  die 
green  appears  iu  all  its  depth  and  ireshness.  -  Thence,  faoweveri 
to  withiu  a  few  yards  of  the  ground,  the  folds  of  moss,  like  an^- 
ple  ciurtainQ,  omceal  nearly  all  from  view,  leaving  the  trunks 
exposed  below,  which  are  covered  with  a  whitish  back.  This 
aspect  may  {»evail  for  half  a  nule,  when  the  bonks  m^^y  rise  and 
beciHne  covered  with  tbe.hve  oak,  whose  angular  and  scraggy- 
arms  give  a  new  appearance  to  ti:^  moss,  which  is  still  as  luxu- 
riant as  on  the  cypress.  But  the  outline  above  is  far  different 
here.  Palmettos  perhaps  raise  their  gracefiil  heads  above  the 
oaks  in  striking  contrast  with  their  associates ;  or  perhaps  the  pine 
may  shpw  in  the  b^en  beyond;  while  over  alUs  the  clear  azure 
of  the  sky,  always  in  Florida   ~ 

'"  So  purely  dark/ and  dairkl/'pure.** 

These  changeful  beauties,  combiQed,with  the  occasional  sight  of 
a  wild  orange-grove,  with  its  golden  fruii  bespangling  the  foliage, 
altogether  render  a  trip  up  the  St  John's  delightfiil  in  a  high  de-^ 
gree. 

The  asbi  poplar,  swamp  oak,  &c.,  which  line  th^  banks  of  a . 
part  of  the  upper  St.  John's,  drop  their  leaves  during  the  winter 
months,  unlike  all  the  other  trees  to  which  we  have  been  alluding. 
But  these  trees  would  seem  to  be  deciduous,  to  exhibit  more  plainly 
the  verdant  parasite  which  attaches  itself  to  most  of  their  branches. 
In  passing  up  the  river  for  the  first  time,  the  uninstrttcted  gos^ei 
is  surprised  and  puzzled  to  see^  on  all  these  trees  a  tuft  of  ever- 
green, while  the  branches  in  general  are  8trii^)ed  of  their  foliage, 
jontil  informed  that  it  is  the  mistletoe,  which,  having  attached 
itself  thus  to  a  foreign  stock,  continues  to  smile  in  verdure,  while 
its  supporter  is  standing^  in  gloomy  nakedpess.  The  mistletoe 
bough  is  always  of  a  rounded  form,  vary  ingm  size  from  a  few 
inches  to  Airty  or  more  in  diameter.'  The  seeds,  which  are  said 
to  be  winged,  have  a  gluten  surrounding  them,  which  eoable  them 
to  attach  themselves  where  they  ahght  and  at  once  to  draw  forth 
Qourishtnent  as  if  fixed  to  ^  parent  stem.  The  nuUiua  jUiu^  of 
tiie  forest,  it  is  adcfpted  by  the  first  tree  to  which  it  flies  for  pro- 
tection and  sustenance.' 

Snli^ur  storings  are  very  abundant  on  the  upper  parts  of  the 
St  Jo)m's.  ISiey  bubble  up  like  jeU  d?eau.  In  passing  up  to 
Lake  Monroe,  there  is  one  a  fe\^  miles  below,  which  attracted, 
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among  other?)  the  noticeof  Bartram.  An  inlet  on  the  right  bank 
is  seen,  nearly  of  the  Width  of  the  river,  which  at  once  atti^ts 
the  eye,  by  the  contrast  between  the  color  of  its  waters  and  that 
of.  the  river.  Two  pieces  of  lumber,  |daced  at  right  angles  with 
each  other,  one  of  mahogany  aqdihe  other  of  yellow  pine,  could 
not  be  more  dissimilan  And  the  liquid  line  of  Separation  is  at-  . 
most  as  distinct^as  it  would  be  in  the  supposed  case.  Tte  St. 
John's  has  here,  as  elsewhere,  its  coflee-like  hue,  while  the  wsrters 
of  the  sulphureous  itrfet  arenas  transparent  as  the  air,  the  fishes 
swimming  in  them  being  nearly  as  discernible  as  the  birds  .flying 
over  their  surface.  The  ailigators,  diving,  as  usual,  at  the  ajqiroach 
of  a  boat^when  they  happen  to  take  refuge  in  this  limpid  inlet, 
continue  to  struggle  downwards  in  apprehennoh,  as  if  they  felt 
that  it  did  not  afford  th^  usual  refuge. 

Ascending  this  inlet  several  hundred  yards,  it  is  found  to  ter- 
minate 'in  A  well  head  or  basin,  of  some  thirty  feet  •  diameter, 
with  high  banks,  in  the  centre  of  which  there  is  a  prominent  tur- 
moil of  the  waters,  as  if  a  fount^  below  threw  up  its  contents 
with  much  force.  Rowing  the  boat  upon  this,  agitated  spot,  it 
was  with  difficulty  kept' there  in  its  position,  against  the^  efforts  of 
the  ebullition  to  throw  it  off.  A  strong  odor  of  sulphur  fflls  the 
air  around,  and  the  tiSuste  of  the  waters  is  equally  sulpbCDreoua 

Above  Lake  Monroe,  wide-spread  savannas  become  prevalent. 
They  form  the  main  body  of  the  section. of  country  through 
which  the  St.  John's  flows,  and  are  so  slightly  inclined,  that  it3 
course  is  extremely  tortuous,  the  beiids  having  mote  the  shape  of 
a  horse  shoe,  than  of  a  segment  of «  circle.  The  imm^iiate 
banks  in  these  savannas  are  somewhat  elevated  above  the  level 
of  the  waters,  as  the  growth*  of  a '  wild  .^cane  indicates,  but  the 
greater  portidh  of  them  bear  a  tall,  rank  grass,  which  shows  that 
it  is  often  inundated,  and  that  the  soil  is  constantly 'saturated  with 
moisture.  Lakes- Georgep  Monroe,  Jesup,  Harvey  and  Poinsett, 
are.  fine  sheets^f  clear  water,  -of  no  great  depths^  but  generally 
free  from  aquatic  vegetation.*  They  all  abound  in  fish  and  wild 
fowl.;   -^        .  '  '^  ,      .  -    ' 

»  Fort  Taylor,  (a  mere  «tockade,'  like  all  the  other  forts  in  Florida 
of  recent  origin,)  which  was  built  a  few  miles  above  Lake  Poin- 
sett, three  hundred  and  fifty  miles  or  more  from  the  mouth  of  the 
St.  John's,  is  the  highest  point  to  which  the  army  boats  ascended 
Above  that  postf  the  river  narrowed  itod  shoaled,  soa^  to  become 
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tnsele^  for  ^I  jpurposes  of  transportatioD.  .The. army  Ihere  took 
its  course  southwardly^  reaching  the  head  waters  of  the  ^t.  John*^, 
some  seventy  or  eighty  miles  Si  S.  E.  The  source  of  this  rirer 
has  been  in  question  up  to  this  time,  having  been  supposed  to1)e 
connected  either  with  the  everglades  or  the  sea.  Botji  of  these  sup- 
positions are  now  at  an  end.  T)ie  strip  of  ktud  betw^n  the  coast 
and  the  St.  John's,  as  far- south  as  Cape  Florida,  has^  been  suffix 
ciently  esqplored,  to  determine  the  fact^  &at  it  has  no  chaim^ 
connection  with  the  sea  in  that  quarter ;  and  it  has  been  equally 
ascertained,  by  various  army  movements,  that  it  is  also  without  a 
Hke  c<mnection  with  the  everglades  or  the  lakes,  to  the  west  afad 
southrwest.  In  rainy  seasons;  when  the  water  x>verspre&ds  nearly 
the  whole  .country,  the  St  John's  may  be  connected  ia  a  difiTused 
way  with  both  sides.  Fall  and  spring  rains,  wiien  they  come^  ete^ 
vate  the  river  sometime  many  feet,  as  would  appear  by  marks  on 
the  btoks.  The  last  two  or  three  sigasons,  the  difference  has  been 
firoih  two  to  three  feet.  The  low  stag^  are,  at  nud-sunmier  and 
mid-winter,  and  when  the  ][]ieriodical  rains  happen  ta  fallf  oic  are 
only  moderate,  the  subsidence  must  be  very  greet.  It  has  been 
remarked  by  the  Indians,  that  all  the  waters  occasionally  drain 
out.  Thig  may  be  an  exaggeration ;  but  such  a^  result,  nearly  to^ 
the  extent  expressed  by  it,  might  easily  be  supposed  to  follow  a 
year  of  drought,  the  St.  John's  beii^g  evidently  4eiJendent  for  its 
smpply  on  the  tides  below  and  the  rains  abpve# 

The  interior  of  Florida,  souUi  of  L^ke  Monroe^  was  scarcely 
known,  until  the  preiSent  war.  It  was  assigned  by  conjecture 
and  common  report,  to  the  '^  everglades,"  an  indefinite  and  com- 
prehensive term?  which  means  i;teither  land  nor  WMeK,  but  a  mix- 
ture of  both.  These  supposed  eyerglades^  httve^been  muck  cir- 
cumscribed by  late  examinations.  They  have  lost,  at  least^  one' 
Or  twodegiiees  of  latitude.  Okachobee  Lake,  a  body  of  wate^ 
of  some  forty  miles  in  diameter,  and  of  a  decided  lake'chmracter, 
and  the  lands  east  and  west  of  it^  can  no  Ionger.be  thus  classed. 
The  lake  south  gf  this,  reported  to  be  stiU  larger  tiaan  Okachobee; 
cal)edl)y  the  Indians,  Pai-hai-okee,  or  grassy  Iake,^may  prove,  on 
examination,  the  true  eVetglades.  But  it  is  now  about  as  piokb- 
ble,  that  even  this,  their  last  hold,  will  be  found  to  peatake  of  the 
general  character  of  that  part  of  the  peninsida,  and  that  land  an<} 
waterwill  then  have  its  usual  divisions,  so  far  as  a  sandy  country  . 
of  unusual  flatness  permits.    The  name  wfakfa  the  in£ans  have 
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guren  the  lake^  shows  that  it  must  be  generally  so  dialbw  as  to 
allow  grass  to  i^redoinioate ;  rendonng  it  probable^  that  it  has  a 
less  decided  lake  chaf  a^ter  than  the  lakes  above. 

It  was  until  lately  tak^i  for  grsmted,  4hat  the  iaterior  of  Flc^ 
ida  was  without  any  eminent  pairts,  but  the  armygpiovements 
have  opened  to  observation,  s^ne  sandy  ridges  or  hills  of  cpnsidr 
sirable  elei^ation.  These  are  not  far  from  that  central  region 
where  the  waters  diverge  to  different  sides  of  t^e  peninsula.  The 
course  of  the  various  streams  which -take  their  rise  within  these 
central  parts,  marks  out  the  character  of  the  slope,  running  north- 
west, south-west,  south-easterly  and  northwardly.  The  Qnith- 
lacoochee,  Pease  Creek,  Kissimmer,  St.  John's,  and  the  waters 
emptying  into  the  Indian  River  lagoons,  all  iUustiate  this  c^itral 
Novation,  and  general  ipcUnaticm  towards  the  coast. 

One  of  the  striking  features  of  tlie  coast  of  Florida^  is  the  la- 
goons, as  they  are' temped,  or  long  and  narrow,  bodies  of  water> 
separated  from  the  sea  by  a  strip  of  sand,  genercdly  not  sbore  than 
a  mile  or  two  wide.  They  are^connected  with  the  sea  here  and 
Aere  by  inlets,  which  are  made  and  kept  open  by  the  outifudi- 
ifig  or  inrrushing  tides,  as  they-happen  to  prevail  The  outwafd 
current  is  that  which  chiefly  prevails^  from  the  most  natural  cauaes. 
Accumulations  from  rains,  mustgiv^  a  great  preponderance  to 
the  inner  waterp,  which,  however,  may,  in  the  course  of  a  dry 
season,,  draih  out  to  a  level  with  the  outer  waters,  when  the  drift 
of  astonn  blocks  up,  at  least  for  a  time,  the  usual  passage,  and  so 
it  retnams  until  the  balance  of  force  is  luhied  by  new  rains^ 

Tiiis  alternate  operation  of  counter  causes,  explains  the  fact' 
well  known  by  those  who  frequent  this  coast,  that  these  ixdeta 
are  at  one  time  very  accessible,  and  at  others,  neariy  6r  quite 
closed  up^  These  logoc^as  eidfend  from -above  St.  Augiistine  to 
Jupiter  inlet,  a  stretch  of  three  o^  more  hundred-miles,  with  but 
a  few  miles  interruption  by  land.  Their  common  depth  is  several 
feet,  though  theyjdl  are  traversed  by  Shoals  or  bars,  which  reduce, 
their  ttaWgable  facility  to  about  three  feqt.  .These  shoals,,  how- 
ever, could  easily  be  made  passable  for  useful  pugwses.  It  ha» 
been  proposed  to  connect  the  river  St.  John's. by  a  cansd  with  the 
Matahzis  rivar,  separated  by  about  ten  or  fifteen  mifc« ;  the  Ma- 
tanzas  with  the  Halifax,  twice  that  distance,  perhajis,  apart. 
Between  the  waters  of  wHch  the  Musquito  inlet  is  the  emi)ouch- 
ure,  and  (booe  t^  the  Indiaa  River,  there  is  only  a  nanow  neck 
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of  about  half  a,  mile.  Such  a\ project  would  open  an  mteriof 
navigation  >from  CSiarleston  to  Jupiter  inlet ;  and  below  Cape  Flor- 
ida it  is  well  known  that  a  practicable  and  sheltered  channel  runs 
around  the  peninsura^  within  the  *'  keys."  . 

The  mangfoi^e  tree  is  a  conspicuous  embellishment  of  the  In- 
dian River  lagoon.  Being  of  an  aquatic  character,  these  trees, 
by  a  happy  proinsion  of  nature,  are  radicated  to  «uit  their  thrifty 
habits^  not  imlike  the  long-legged  species  of  birds  which  are  fit- 
ted for  the  water ;  they  stand  with  their  trunks  lifted  several  feet 
in  the  air,  sending  out  roots  from  that  elevate  point,  like  so  many 
bow-legs,  to  seize  the  earth  or  water  below,  with  a  base  often  as 
wide-spread  as  the  branching  bead  above,  Then,  again,  as  if 
these  roots  could  not  drink  moisture  enough  to  satisfy  their  crav- 
ings, each  branch  sends  down  many  a  ^slender  tube  perpendicularly 
to  the  water,^  like  so  many  syphons  to  draw  it  Up.  The  foliage  is 
of  the-  brightest  green.  Altogether,  a  mangrove  thicket  is  a  mosi 
attractive  object  to-  the  eye.-  These  thickets  sometiibes  shoot  out 
a  spuf  into  the  lagoon,  resembling  just  above  the  water  a  fish- 
erman's weif-net,  but  surmolmted  by  a  most  redundant  foliage, 
and  almost  closing  up  the  channel. 

The  bars  at  the  mouths  of  the  lagoons  are  an  obstruction  to 
the  commercial  facilities  of  Florida.'  The  entrance  to  St.  Augus- 
tine harbor  is  perhaps  the  best  on  the  coast,  and,  with  propecat- 
tehtioii  to  the  tides  and  winds,  is  safely  practicable  for  voxels  of 
Hght  draft.  The  drift  of  the  ocean,  which  in  this  quarter  is 
strongly  charged  with  alluvion,  heaps  up  the-  sands  along  the 
coast,  constantly  changing  their  position,  with,  probably,  a  grad- 
'  nal  a:ugmentation.  The  inlets  would  ish^e'tho  common  fate,  and 
be  dosed  up,  if  it  were  not  for  the  outsetting:  currents,  arising  ei- 
ther-from  the  tides,  or  the  accumulation  of  Waters  within.  These 
causes,  with  partial  exceptions,  keep' open  a  channel/  but  cannot 
preserve  it  in  <Mie  place.  Thfe  bar  off  St.  Augustine  has  widely 
shifted,  being  now  nearly  one  half  the  points  of  the^coriapass  to 
the  north  of  its  position,  within  the  nlemory  of  living  pilots. 
Those  of  the  more  southern  inlets  are  less  practicable,  except 
ting  that  of  the  Musquito.  The  channels  are  kfiown  only. to 
those  who  are  habituiaUy  upon  them.  A  fearful  looking  surf 
is  always  rcoursing  over  them,  when  a  wind  is  Wowing  with 
freshness,  which  renders  them  formidable  to  strangers,  while  those 
who  are  acciffitomed  to  them,  p^ss  through  it  with  little  resd  haz- 
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ard.    The  evQ,  however,  is  a  great  one,  and  appeMntly  irreme- 
diable. ;     V  *  " 

The  rivets  of  Florida,  thou^  d!  no  great  length,  are,  generally , 
of  a  most  convenient  depth.  The  banks  aape  bold  and  firmr 
Those  which  eoipty  into  the  lower  part  of  the  St.  John's,  ace  fit- 
ted Tor  any  qreft  that  comes  into  the  main  river,  or  have  no  im- 
pediments in  the  way,  excepting  what  arise  from  fallen  txees^ 
There  is  no  cnrrent  to  change  ^eir  character,  which  belongs  to  a 
level  country.       •       ^  '  . 

•  The  botany  of  Florida  was  early  eicanUned  by  the  Bartrams, 
and  Audubon  .was  some  time  among  its  birds.  Which  are  rich  in 
number  and*  variety.  ^Mtoy  anecdotes'  are  told  of  the  latter, 
showing  the  patience: with  which  Ji^  kept  his  station  in  swamps 
.and  marshes,  in  order  to  ^scert^n  the  habits  of  the  feathered 
creatures  there,  in  spite  of  musquitoes,  reptiles,  and  other  intol- 
erable annoyahoe^.*  Doct.  Leitner,'  who  was  killed  in  a  skirmiidi 
With  the  I&dians,  this  campaign,  (1836,')  is  sai^  to  have  been  a 
skilful  botanist,  and  an  ardent  vot&ry  of  sciei^ce.  •  Accompanying 
a  jKDTtion  of  the  active  force,  he  would  have  had  uncommon  op^ 
portunities  for  observing  the  plants  of  the  southern  iriterior,  which 
probably,  trame  little  within  the  9cope  of  the  Bartrams,  whose  in- 
vestigations were  mostly,-if  not  altogether,<  on  the  river.St.  John's 
and  the  <;oast..  -  He  had  already  made  considerable  advances  to- 

.  wards  the  object  he  had  in  view,- with  almost  flattering  pre3pect 
before  him,  when.. he  fell  ^l  the  honorable  performance  o£  his 
duty,  ^ 

The  orange  tree  has  been  extensivdy  cultivated  in  Florida,  since 
its  first  occupation..  The  Seville  or  sour,  and  bitternsweet  orange, 
are  appar^tly  indigenous  to  the  x^ountry,  as  many  groves  of  boUi 

^arent)w  found  flourisbfag,  wh^re  no  labor  at  man  woidd  seem  to 
have  placed  thetn.  The  China^  or  sweet  orange,  is  probaUy  an 
exotic.  These  were  found,  not  only  around  nearly  every  house 
in  the  country,  but  occupying  a  part  of  nearly  ^ery  garden  in  the 
towns.  They  were  an  important  article  of .  commerce.  The  or- 
angeS'of  Florida  excelled  all  others  in  the  nortberix  markets.  More 
than  two  millions^  were  -annually  'shi|>ped  from  St»  Augustine 
aloi>e.  One  tree,  there  is  said  to  have  produced  six  thousand  in 
onb  year.  But  this  staple  of  the  comitcy  was  cat  down  in  one 
ntght,  in  1835.-  A  severe  frost  occimred  in  the  jtime  of  Bartram, 
(1765,)  which  killed  the  lemony  citron^rand  other  tender  trees. 


Digrtized  by  VjOOQLC 


Remarks  upon  Past  FhridcL  57 

but  only  partially  injured  the  orange.    There  were  trees  stai^ding 
in  1835,  more  than  a  century  old. 

This  calamitous  event,  besides  destroying  one  of  the  principal 
sources  of  revenue  of  St.  Aijgustine,  divested  the  place  of  its 
chief  ornament  Each  lot  became, ,  as  it  were,  denuded  of  its 
drapery,  which  had  been  thrown  over  every  building,  high  and 
k)w,  giving  them  all  a  borrowed  beauty.  A  person  who  was  ab- 
sent at  the  time  of  the  frost,  in  revisiting  the  place,  could  scarcely 
recognize  the  most  famiUar  scenes,  their  aspect  was  so  entirely 
changed.  It  takes  about  seven  years  to  renew  the  orange  tree 
to  a  bearing  state.. 

Cotton  and  sugar  grow  well  in  Florida,  but  silk  will  probably 
be  the  staple  of  the  country  after  a  few  years.  The  mulberry 
tree,  multicaulis,,  &c,  grow  there  with  a  vigor  and  luxuriance 
that  have  no  parallel  in  the  United  States.  More  than  eight 
months  in  the  year  afford  a  fullness  of  food  for  the  worms. 

The  soil  of  Florida  weans  a  forbidding  aspect.  Sandy  barrens 
form  the  principal  part  of  the  surface.  Hammock  land,  that 
which  bears  the  oak,  maple,  and  other  "  hard  woods,"  and  which 
are  the  richer  and  more  productive  parts,  constitutes  but  a  small 
proportion.  But  the  sands  of  Florida  are  but  in  part  siliceous. 
They  are  probably  for  the  most  part  comminuted  shells  or  lime- 
stone. Hence  they  have  a  degree  of  fertility  which  often  sur- 
prises those  who  imdertake  their  cultivation.  The  surface, 
however,  is  so  level,  that  it  is  Uable  to  the  extremes  of  drought 
and  inundation.  In  riding  from  the  St.  John's  to  St  Augustine, 
a  distance  of  eighteen  miles,,  the  road  will  be  found,  after  a  mod- 
erate rain,  one  half  or  two  thirds  under  water,  which  is  carried 
off  more  by  evaporation  than  by  subsidence ;  and  this  is  a  sample 
of  the  country  in  general. 

The  yellow  pine,  Pinus  palustris,  is  a  conspicuous  tree  in  Flor- 
ida, both  on  account  of  its  lofty  symmetry,  and  its  adaptation  to 
many  useful  purposes.  It  affords  tar  and  turpentine  in  inexhaust- 
ible abundance,  and  is  an  equally  inexhaustible  material  for  lum- 
ber. Whether  it  be  the  only  growth  the  soil  can  yield,  or  merely 
a  pre-occupant,  as  in  many  other  parts  of  the  country,  giving 
place,  when  removed,  to  a  species  of  Jiard  wood,  is,  perhaps,  not 
yet  ascertained.  It  is  probable,  however,  that  when  this  tree 
shall  be  cut  down,  and  finss,  scorching  the  whole  face  of  the 
country,  shall  cease,  the  growth  of  the  forest  lands  will  assume 
Vol.  XXXV.— No.  .1.  8        . 
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a  better  aspect,  and  tliat  the  soil  will  improve  in  a  corresponding 
degree.  It  is  the  fallen  tree  of  this  pine,  which  ftumishes  the  In- 
dian with  his  "light- wood ;"  a  source  of  comfort  and  conveni- 
ence that  strongly  attaches  him  to  the  soil  which  produces  it. 
The  fuel  formed  from  these  prostrate  trunks,  is  at  hand  on  every 
spot,  and  is  easily  ignited,  making,  in  all  weathers,  a  bright  and 
durable  fire.  The  nights  of  Florida  aire  almost  invariably  cool, 
and  the  facility  with  which  the  Florida  Indian  can  temper  their 
chilliness,  by  means  of  this  ready  and  combustible  wood,  is  a 
conspicuous  item  in  the  privileges  of  his  lifb,  the  great  design  of 
which  is  to  attain  desirable  objects  with  the  least  effort.  Our 
troops,  in  the  late  campaigns,  have  been  equally  indebted  to  it 
for  many  a  comfortably  encampment,  as,  even  in  the  midst  of 
heavy  rains,  a  brilliant  fire  might  be  kindled,  which,  wifli  due 
care,  n6  rains  could  extinguish. 

The  hammocks  at  present  are  generally  secure  fix)m  encroach- 
ment from  the  barrens,  being  mostly  covered  with  a  dense  growth 
of  trees,  which  preserves  them  from  change.  But,  whenever  the 
time  arrives  in  which  they  shall  be  cleared  up,  and  become  ex- 
posed to  external  influences,  it  is  not  unlikely  that  the  surround- 
ing barrens,  clothed  in  a  soil  of  such  levity  a^  to  be  acted  upon 
by  winds  and  rains,  will  gradually  overspread  these  comparatively 
small  spots  on  the  surface  of  the  country,  and  reduce  nearly  the 
whole  to  one  general  character. 

The  waters  of  Florida  abound  in  fish.  Even  the  upper  parts 
of  the  St.  John's  afford  a  large  supply  of  very  tolerable  quality. 
But  the  lagoons  of  the  coast  have  not  only  an  abundance  of  the 
finest  fish,  but  also  of  the  finest  oysters.  The  oysters  of  Indian 
river  are  surpassed  by  none,  in  size  or  quality,  on  the  Atlantic 
coast.    Want  could  never  approach  the  inhabitantsof  that  region. 

The  present  war,  during  which  the  Indians  have  been  too  much 
harassed  to  attend  to  seed-time  or  harvest,  has  turned  attention  to 
the  class  of  indigenous  esculent  vegetables,  which,  by  their  sponta- 
neous abundance,  have,  through  the  extremities  of  this  period,  af- 
forded them  ample  means  of  subisistence.  The  most  conspicu- 
ous among  these  are  the  red  and  white  coonta  roots.  The  first  is 
the  China-briar,  or  Smilax  china,  a  vine  of  great  thriftiness,  spread- 
ing sometimes  over  the  space  of  more  than  a  "hundred  feet,  with 
roots  like  a  large,  long  And  irregular  potatoe.  The  white  coonta 
is  the  Zamia  integrifoUa^  which  has  a  full  tap-root,  rounded  with 
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the  sjrmmetry  of  a  boy's  top.     The  leaves  are  large  and  fern-like, 
forming,  when  the  seed-bud  is  in  its  fullness,  a  handsome  plant. 

Both  of  these  roots  are  grated  or  bruised  by  the  Indians,  and . 
the  starch  separated,  by  frequent  changes  of  water,  from  the 
fibrous  or  woody  parts,  as  also,  in  the  white  coonta,  from  a  poison- 
ous quality  which  is  combined  with  it  in  its  natural  state.  The 
flour  of  the  latter  has  the  look  and  feel  of  arrow-root,  and  is 
equally  nutritious  and  well  suited  to  weak  stomachs.  The.flour 
of  the.CIUna-briar  is  of  a  reddish  hue,  and  more  easily  obtained 
than  the  white  coonta. 

These  two  important  articles  of  food  are  found  in  abundance, 
the  one  or  the  other,  in  most  parts  of  southern  Florida ;  the 
China-briar  in  nearly  all  the  hammocks,  and  the  Zamia  in  most 
of  the  barrens  along  the  coast  lagoons.  Thousands  could  subsist 
upon  them,  with  only  the  labor  necessary  to  gather,  the  roots  and 
prepay  the  flour.  Previous  to  the  war,  one  or  two  persons 
were  established  near  Cape  Florida,  who  manufactured  the  white 
coonta  in  large  quantities. for  shipment.  Medical  men  often  pre- 
fer it,  for  hospital  purposes,  to  the  arrow-root. 

The  palmetto  is  often  called  the  cabbage-tree,  from  its  contain- 
ing an  edible  substance  within  its  top,  which  somewhat  resembles 
a  cabbage — ^more  in  look,  however,  than  in  taste,  which  is  not 
unlike  that  of  a  raw  chestnut.  Where  the  fan-shaped  leaves  of 
this  beautiful  tree  put  out  at  the  top,  is  found  infolded  a  pith, 
forming  about  one  third  the  diameter  of  the  trunk,  and  about 
twelve  or  fifteen  inches  long,  which  is  of  an  eatable  quality,  par- 
ticularly wjien  boiled,  or  preserved  as  a  pickle.  It  is  tru^,  a 
tree  some  half-century  dd  might  be  sacrificed  to  the  attainment 
of  a  single  meal ;  but  these  trees  are  abundant,  and  no  doubt 
have  often  afibrded  one  to  a  roving  Indian,  who  sat  down  hungry 
and  unprovided  beneath  their  shade. 

-  But  the  necessities  of  the  war  now  going  on,  have  opened  a 
new  resource  to  the  Indians^  or  which,  at  least,  does  not  appear 
to  have  been  used  by  them  in  more  abundant  times.  This  is 
found  in  the  root  of  Uie  savHpalmetio,  a  singula  species  of  most 
common  vegetation  in  Florida,  which  overspreads  nearly  every 
pine-barren,  covering  it  li^  a  vast  reticulated  carpet.  In  passing 
over  these  barreqs,  the  palmetto  leaf  is  seen  shooting  up  from  the 
ground  in  great  luxuriance,  forming,  as  is  found  on  close  inspec- 
tion, the  termination  of  a  recumbent  cabbage-tree,  several  feet 
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long,' and  probably  half  buried  beneath  the  surface j  or  deciduoifis 
vegetation.  Lying  constantly  on  the  ground,  it  never  acquires 
the  bony  hardness  of  the  eiterior  coat  of  the  upright  cabbage 
tree,  but  is  covered  with  a  fibrous  hairiness,  which  gives  it  al- 
most the  softness  of  silken  plush,  prevailing  through  every  fold, 
to  the  very  heart,  excepting  within  a  few  inches  of  the  end, 
where  is  found  a  nutritious  pith,  smaller  than,  but  not  unlike,  that 
of  the  cabbage  tree.  This  is  bruised  into  meal,  and  made  sub- 
servient to  the  purposes  of  food.  These  roots  spread,  hs  we  have 
before  remarked,  over  nearly  every  barren ;  and,  since  a  portion- 
of  them  is  convertible  into  food,  there  can  be  no  limit  to  the  spon- 
taneous subsistence  of  those  who  frequent  them.  The  leaves  or 
foldings  of  this  root  are  thin  and  pliable,  several  inches  long,  and 
three  or  four  wide,  and  arfe  worked  into  many^  articles  of  orna- 
ment and  use. 

There  is  also  foimd  in  Florida  a  wild  potatoe,  of  tolerable  qual- 
ity, and  much  wild  fruit.  Game  of  all  kinds  is  abundant,  and 
wild  fowls  are  numerous  on  every  streafti  and  lake.  The  Indi- 
ans, in  Spanish  times,  were  accustomed  to  herd  cattle  largely, 
and  at  the  commencement  of  the  present  war,  they  are  said  to 
have  had  thousands. 

From  this  enumeration  of  the  articles  of  £Dod  which  present 
themselves  spontaneously  to  the  wants  of  the  Indian,  it  will  be 
seen  that  they  are  little  dependent  on  care,  foresight,' or  labor,  for 
subsistence. 

The  mineralogy  of  Florida  is  scanty.  The  rocks  found  in 
situ  are  all  calcareous,  though  siliceous  boulders,  of  a  anall  size, 
are  occasionally  seen,  and  nodules  of  homstone  are  here  and  there 
mingled  with  the  limestone,  which  elicit  sparks,  and  are  some- 
times used  by  the  Indians  for  flints. 

The  geology  of  Florida  presents  many  interesting  features ; 
but  it  has  as  yet  been  examined  with  Uttle  attention,  warranting 
few  definite  conclusions.  The  coast,  as  far  as  Cape  Florida,  is 
alluvial,  a  seeming  mass  of  comminuted  shells,  resting  on  a  rocky 
formation,  composed  also  of  shells,  more  or  less  broken  and  abra- 
ded. From  Cape  Ftorida,  the  formation  is  mostly  coralline,  the 
Keys  being  of  that  character.  The  Aells  around  the  Keys  are 
found  in  nearly  a  perfect  state.  Take  up  a  handful  at  random, 
and  it  will  exhibit  little  else  than  fragments  of  coral  and  uni- 
valves, generally  of  a  small  size,  and  diminishing  almost  to  a  point 
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As  high  as  Indian  River  Inlet,  the  beach  is  still  formed  of  shells, 
though  less  distinct  and  perfect  in  their  form,  mingled  with  some 
sand ;  while  about  Cape  Camaverel  the  sand  predominates,  imtil 
shelly  fragments  almost  disappear  to  the  naked  eye.  Still,  it 
seems  probable  that  the  whole  beach  is  of  a  calcareous  character. 

The  coquina  rock  (as  the  Spaniards  called  it)  is  a  formation 
found  in  the  spits  of  sandy  land  which  separate  the  lagoons  near 
the  coast  from  the  sea.  It  has  been  quarried  in  AnaStasia  island, 
for  more  than  a  century,  affording  a  material  for  structures  of  all 
kinds  in  St.  Augustine,  worked  with  imcommon  facility,  and  of 
a  durable  character.  A  large  fort,  of  Spanish  construction,  at 
that  place,  is  of  coquina.  In  latitudes  where  there  is  little  or  no 
frost,  it  is,  perhaps,  the  best  material  that  can  be  used  in  fortifica- 
tions ;  being  firm  enough  to  sustain  the  form  of  any  .work,  and 
receiving  a  shot  like  a  plastic  mass,  exhibiting  no  fracture,  and 
throwmg  off  no  splinters. 

The  quarries  near  St.  Augustine  are  generally  about  ten  feet 
deep.  The  profile  of  the  strata,  as  presented  to  the 'eye  there, 
exhibits,  first,  a  superficial  covering  of  vegetable  mould ;  next, 
a -stratum  of  shelly  fragmetits,  quite  small,  and  without  any  dis- 
tinctness of  character,  with  no  ciohesioh.  This  stratum  varies 
much  in  thickness,  according  to  the  undulations  of  the  surface, 
being  generally  from  two  to  three  feet.  The  next  in  the  descend- 
ing series  is  a  stratum  of  several  inches  thickness,  composed  of 
similar  shelly  fragments,  but  united  in  a  mass  by  some  cement. 
Then  intervenes  a  stratum  of  sand,  an  inch  or  two  in  thickness. 
Immediately  below  this  sa^d  is  a  stratum  of  shelly  rock,  between 
two  ^md  three  feet  in  thickness.  This  stratum  is  formed  of  shells 
in  various  states,  the  upper  several  inches  being  much  like  the 
stratum  above,  that  is,  of  small  tod  indistinct  fragments,  when, 
for- several  inches  more,  it  assumes  a  new  chsuracter,  many  of.  the 
shells  being  perfect  in  their  outlines,  and  only  mtich  abraded,  send 
most  of  them  of  a  size  to  give  some  clue  to  their  species.  The 
interstices  in  this  portion  of  the  mass  are  large  in  proportion  to 
the  size  of  the  shells,  and  the  cement  which  holds  them  together 
is  hardly  visible.  Bivafves,  cockles,  of  the  cardium  species,  pre- 
dominate, while  here  and  there  is  foimd  a  conch  of  large  size,  as 
also  oyster  fragments.  Some  of  these  conchs  are  several  inclieis 
in  length,  though  much  worn.  This  coarse  ^cmd  comparatively 
mnbroken  deposit  has  a  substratum,  with  which  it  is  equally 
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closely  joined,  like  that  superimposed.  A  thin  stratum  of  sand 
next  succeeds;  and  then  a  third  stratum  of  shelly  rock,  about 
two  feet  and  a  half  thick,  the  component  parts  of  which  are  in  a 
state  rather  mor§  comminuted  than  any  lying  above.  This  stra- 
tum is  likewise  of  a  more  solid  and  uniform  character  than  its  .as- 
sociates, and  gives  the  laj^est  blocks  for  building  purpose  A 
sandy  stratum  is^  found  below  this,  and,  so  far  as  an  exaininatioa 
has  pepetrated,  the  cbquina  formation  descends  no  lower. 

All  these  strata  are  firm  concretions,  their  component  parts  being 
obviously  conglutinated  by  a  calcareous  substance,  which  holds 
them  well  together.  This  foreign  substance,  or  cement,  is  quite 
visible  in  the  finer  formations,  thougd  httle  seen  in  the  coarsei. 
Taking  up  a  piece  of  the  latter,  the  cause  of  cohesion  is  appa- 
rently so  slight,  that  one  is  surprised  that  the  mass  does  not  crum- 
bly at  a  touch. 

It  is  a  common  conjecture  that  the  coquina  is  of  recent  formar 
tion,  and  that  causes  are  still  operating  to  produce  it.  This 
conjecture  has  some  apparent  and  plausible  grounds.  It  wants, 
however,  the  support  of  deeper  investigation  into  the  character 
and  force  of  these  causes.  Fragments  have  been  constantly 
heaping  up  on  the  coast,  portions  of  which  have  been  long  lying 
in- a  quiescent  state,  trithout  exhibiting  any  evidences  of  a  change, 
or  a  tendency  to  end,  particularly  of  a  change  from  a  loose  to  a 
-coiicrete  state.  The  upper  stratum  of  the  (Quarries  we  have  been 
describing,  would  be  likely  to  assiune  the  character  of  the  strata 
below,  if  such  a  change  were  in  progress.  But^the  century  du- 
ring which  it  has  been  subject  to  observation,  has  witnessed  no 
alteration.  The  fragments  all  lie  in  a  separated  state,  without 
showing  any  signs  of  cohesion. 

It  hafi  been  surmised,  that  the  animal  matter  of  the  shells 
might  have  furnished  the  element  of  cohesion.  But  this  surmise 
would  seem  tQ  be  at  once  disproved  Jby  the  condition  in  which  the 
shells  were  found,  when  the  concretion  took  place.  It  is  evident 
that  tbey  must  have  been  subjected  to  a  long  and  severe  process 
of  attrition  and  contusion,  previous  to  that  event  ]  such  a  process 
alB  must  have  widely  separated  all  animal  matter,  firom  its  former 
covering.  Besides,  there  is  no  reason  for  supposing,  that  this  an- 
imal matter,  even  jf  it  had  existed  in  connection  with  the  shells  at 
the  time  the  rocky  formation  occurred,  could  have  produced  the 
effect  assigned  to  it. 
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A  more  probable  conjecture  is,  that  the  shells  themselves,  by 
some  chemical  exertions  or  agency,  which  operated  in  connection 
with  their  partial  dissolution,  furnished  the  bond  of  union  among 
the  fragments,  though  not  in  a  way  that  leaves  the  saipe  agency 
still  in  operation.  These  different  strata  are  evidently  so  many 
distinct  deposits,  probably  at  different  and  distant  periods ;  bro- 
ken shells  thrown  up  or  spread  over  a  certain  space,  and  no  doubt 
converted  at  equally  different  and  distant  periods  into  solid  masses, 
either  by  sudden  or  gradually  operating  causes,  ceasing  with  their 
effect.  3uch  a  hypothesis  is  m  harmony  with  our  notions  of 
other  formations  of  rock. 

Thelre  are  appearances  of  shelly  formations  on  the  St.  John's, 
particularly  the  upper  parts  of  it,  but  the  shells  are  of  a  different 
character.  Scarcely  a  bivalve  is  seen  on  or  near  that  river,  either 
loose,  or  in  rocky  connection.  The  prevailing  shell  there,  is  the 
Helix,  while  univalves  are  as  rare  in  the  formations  on  the  coast. 
The  soil  at  Volusia  and  Fort  Mellon  consists  of  half  shells,  which 
are  generally  perfect  in  their  shape,  the  defects  evidently  arising 
rather  from  decay  than  abrasion  or  contusion. 

The  limestone  does  not  show  itself  on  the  coast,  nor  on  the  St. 
John's  until  you  reach  Lake  Monroe,  where  it  is  intermixed  spar- 
ingly with  shells.  On  Black  creek,  west  of  the  St.  John's,  a 
porous,  rotten  limestone  appears,  and  this  is  said' to  be  the  charac- 
ter of  the  rock  formations  throughout  the  western  part  of  the 
peninsula.  Hence  the  many  '*  surth-holes,"  deep  and  (some  of 
them)  unfathomable  orifices  in  the  earth,  which  Appear  in  these 
regions,  and  the  disappearance  of  streams  for  many  .miles  beneath 
the  surface  of  the  earth,  while  others  come  forth  in  aH  their  full- 
ness at  once.  .. 

The  climate  of  Florida,  during  the  six  or  seven  months  from 
October  is  truly  delicious.  The  frosts  are  generally  few  and 
sUght,  leaving  vegetation  its  verdure,  and  flowers  theii  bloom, 
throughout  the  year.  Such  firosts  as  kill  the  tender  trees  or  shrubs 
are  of  rare  occurrence.  Rains  occasionally  prevail  during  the 
winter  months,  but  more  commonly  during  the  latter  part  of  sum- 
mer. Our  troops  have  now  been  operating  during  three  winters. 
Two  of  them  have  been  decidedly  dry.     The  first  was  rainy. 

By  a  loose  diary,  kept  in  Florida,  since  the  la§t  October  (1837) 
and  continued  through  two  hundred  ibid  fourteen  days,  more  than 
one  hundred  and  fifty  of  them,  were  decidedly  clear  and  pleas- 
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ant  days ;  about  forty  somewhat  cloudy  or  foggy ;  and  about 
twenty  rainy,  bufr  of  these  nearly  one  half  were  single  rainy  or 
showery  days,  leaving  ^only  about  ten  which  were  of  a  rain- 
storm character.  Musqiiitoes  have  bitten,  and  firogs  have  peeped 
throughout  the  whole  time,  though  not  always  in  the  same  num- 
bers or  with  the  same  spirit. 

It  is  perhaps  a  common  impression,  that  there  are  some  formi- 
dable animals  and  many  venomous  reptiles  in  Florida.  The  alli- 
gator is  a  clumsy,  timid  animal,  never,  it  is  believed,  the  assailant, 
unless  it  mistake  a  swimming  boy,  for  its  common  prey.  Scor- 
pions, snakes,  lizards,  &c.,  are  common  upon  the  barrens,  and  our 
soldiers,  in  sleeping  on  the  ground,  often  came  in  contact  with  all 
of  them,  and  were  often  stung  by  the  former,  generally  with  un- 
pleasant, but  never  with  fatal  consequences. 

Invalids  have  long  looked  to  Florida  as  a  refuge  fjx)m  the  north- 
em  winter,  and  during  the  disturbances  of  the  last  few  years,  St 
Augustine  has  necessarily  been  the  only  place  of  resort.  But 
when  peace  shall  be  established,  and  the  St.  John's  re-occupied, 
that  river  will  p^ese^t  many  places  of  great  attraction  to  the  in- 
firm and  pulmonic. 


Art.  III. — Geology  of  St.  Croix;  by  Prof.  S.  Hovet,  late  of  the 
Faculty  t)f  Yale  College,  Ct.,  and  Amherst  College,  Mass, 

During  two  winters  which  I  passed  at  St.  Croix  for  the  recov- 
ery  of  my  health,  I  found  great  relief  from  eHnviy  the  well-known 
natural  enemy  of  invalids  in  such  circumstances,  in  examining  the 
physical  features  of  the  island ;  and,  had  my  observations  been 
inore  complete,  the  record  of  them  might  have  been  a  valuable 
contribution  to  science.  Limited,  however,  and  imperfect  as  they 
were,  I  am  unwilling  entirely  to  suppress  them ;  especially,  as 
they  relate  to  a  quarter  of  the  world  highly  interesting,  and  but 
little  known.  Should  they  be  productive  of  no  other  benefit,  I 
hope  they  may  lead  some  more  competent  individual,  who  may, 
perhaps,  be  driven,  as  I  was,  to  seek  refuge  from  the  rigors  of  a 
New  England  winter,  in  the  balmy  climate  of  the  tropics,  to  con- 
tinue the  examination,  and  to  present  to  the  public  the  more  am- 
ple results  of  his  investigations.  My  object  in  this  article  is  to 
give  a  brief  outline  of  the  geology' of  St.  Croix.  '  Should  time 
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and  health  permit^  I  m^y,  perhaps,  on  a  ftitura  occasion,  extend 
my  remarte  to  one  or  two  otlie^  islaads,  an^  touch  on  some  other 
topics.  ,     ^  .       .   V.        . 

I  am  i>ot  aware  that  more  than  two  or  three  of  4he  West  India 
islands  have  attracted  the  attention  of  any  geological  observer; 
Indeed,  the  tropical  countries  in  both  hemispheres  must  yet  be  re- 
garded, so  fisur^g^logy  is  concerned,  as  nearly  a /crra  incogxiUa. 
Still,  ^hey  wilLno  doujH  furnish  highly  in^portaat  results  in  this 
interesting  science.  -  Here^ome  of  its  ftiost' specious  theories  will 
be  tested  i  and  here,  too,  will  be  found  entombed  new  races  of  or- 
ganized beings,  broughl  into  e^stence  and  advanced  to  maturity, 
and  fitially  destroyed,  in  circumstances  difieringxfrom  any  present 
or  past  in  other  parts  of  the  globe.  If  the  axis  of  the  earth  has 
been  changed,  as  some  philoisophers  maintain,  here  we  shall  find 
the  evidence  of  it,  in  a  change  of  oi^anic  remains,  corresponding' 
with  that  in  the  northern  regioi^  but  in  a  reverse  order.  On  the 
other  hand^  K  the  extraordinary  size  and  character  of  fossil  relics, 
in  the  high  latitudes,  are  owing  to  a  secular  refrigeration  of  the 
earth,  it  will  be  interesting  to  know  what  were  the  types  6f  ani- 
mal and  vegetable  life,  during  the  same  geological  periods,^  in  the 
)Bquatorial  regions.  If  past  periods  in  the  tropics  were  as  much 
more  favorabl^e.  than  the  present  to  the  gigantic  development  of 
organic  existences,  as  they  certainly  were  in  ours,  the  imagina- 
tion can  scarcely  paint  the  monsters^  which  careful  resetoih  may 
bring  to  light.  I  must  confess,  however,  f  saw  nothing' in  the 
West  Indies  to  countenance  such  suppositions.  No  animals  or 
saurians,  to ,  my  knowledge,  contemporaneous  with  those .  im- 
bedded in  the  secondary  and  tertiary  formations  of  Europe  and 
America,  have  yet  been  detected ;  nor,  if  we  except  the  island  of 
Trinidad,  do  I  know  Of  any  indicatipns  of  the  existence*' of  ex- 
tensive subterranean  deposits^f  vegetable  matter.  The  pitch- 
lake  of  that  island,  and.  the  petroleum  which  oozes  from  the 
rooks  on  the  coast,  are  probably  due  to  a  vegetable  origin ;  but  if 
similar  indications  of  carbon  in  a  fossil  state  exist  in  other  islands, 
they  are  yet  to  be  discovered.    , 

-  Most  of  the  islands  in  the  West  Indies,  as  is  iwrell  known,,  ex- 
hibit .marks  ,o£volfcania  action.  Though  not  lying  within  the- 
range  of  that  great  Une  -of  volcanoes  which .  extends  along  the 
western  coast  of  South  America,  and  reaches  to  filexico^  th^y 
have  often  been  subject  to  destructive  earthquakes ;  and  two  of 
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them,  St.  Yincent's^  and  Ciuadaloupe,  are  at^i^resent  the  seats  of 
active  volcanoes.  By  inspecting  a  map  of  the  West  Indies,  it 
will  be  seen,  that  St.  Croi^  is  near  the  northern  terminatiep  i>f 
the  crescent  of  islands,  which,  commencing  with  Trinidad  on  the 
south,  and  ending  with  St.  Thomas  on  the  north,  constitutes  the 
eastern  boundary  of  the  Caribbean  Sea.^  These  islands  extend 
through  more  than  eight  degr^9  of  latitude ;  'and  yet,  it  is  im- 
possible ta  look  at  their  lelative  position,  without  suspecting  that 
they  were  elevated  by  a  conmion  forcey  and  have  been  subject  to' 
similar  geological  revolutions.  This,  so  far  'as  my  own  observa- 
tion and  the  information  otherwise  obtained  extend,  I  believe  to 
be  true.  Many  of  the  islands  contain  several  fc^rmation^  dia- 
similat  in  age-and  geological  constitution ;  but  they  all  bear,  if  I 
may  use  the  expression,  a  striking  family  likeness.  The  prevail- 
ing formations  in  the  West  Indies  are,  in  the  first  jdace^  recent 
igneous  rocks,  comprising  the  products  of  active  volcanoes  and 
different  varieties  of  trap ;  in  the  second,  tertiary  groups,  consist- 
ing of  marl,  calcareous  stodstone,  and  shell  limestone ;  and  in  the 
third,  a  stratified  deposit,  which,  without  at  present  intencUng  to 
intimate  its  place  in  the  geological  series  of  rocks^  I  i^all  call  tn- 
duraied  clay.  As  I  have  already  suggested,  some  of  the  islands 
present  all  these  formations,  indications  of  winch  are  seen  upon 
the  first  approach  to  them.  St.Croi^  contains  (udy  the  two  latteri 
which  divide  the  superficial. ar^  of  the  island  about  equally. 

T^iis  island  is  in  north  lat.  IT*^  46^  29^',  Bind  west  long.  67^  IV 
4fy'.  It  is  about  26  miles  in  length,  and,  on  an  average,  not  more 
than  four  or  five  in  breadth.  Its  shape  is  irreguter.  The  norths 
.  ern  and  southeastern  parts  com|»rise  the  clay  fohnation,  and  the 
central  and  southern  are  calcareous.  '  There  is  a  strikbig  contraist 
in  the  ielevation  of  the  two  poi:tions  of  the  island.  The  day 
formation  is  a  pile  of  mountains,  separated,  however,  by  gorges 
and  valleys,  which  run  in  every  direction,  and  give  to  it  a  beauti- 
fully diversified  aspect.  The  highest  point  is  Motmt  Eagle,  which 
is  es^timated  to  b^  about  1200  fecft  above  the  level  ef  the  sea.  The 
ealqareous  formation  is  much  lower  aild  less  broker^,  but  undula- 
ting.. The  greatest  elevation  in  thi^  part  of  the' island,  is  about 
600  feet.  It  is  that  on  which  standi  Bulow's  Mlndo,  the  elegant 
country-seat  of  the  governor,  so  named  in  memory  of  his  friend, 
Gen.  Bulow^ 
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The  most  striking  feature  of  the  mountains  of  the  clay  forma- 
tion, is  .their  higli  state  of  oultivation,  eve^  when  th«y  are  so 
steep  that  they  carmot  be  ascended  except  in.  mule  paths,  which 
wind  up  their  sides  in  zigzag  lines.  All  bear  the  marks  of  great 
violence  in  their  elevation.  The  strata  were  much  broken  by  the 
unequal  application  of  the  uplifting  forces,  and  formed  into  many 
distinct  and  grotesque  summits;  some  of  which,  however,  have 
since  been  rounded  by  the.  hand  of  time.  Nothing  can  exceed 
the  beauty  of  these  mountains  and  the  intervening  valleys^  when 
covered  by  (a  luxuriant  growth  of  the  sugar-cane,  interspersed 
w^ith  plantations  and  orange  groves,  and  seen  from  a  summit, 
which,  at  the  same  time,  commands  a  view  of  several  vistas  to 
the  ocean.  Some  of  the  mountains,  however,  are  too  precipitous 
for  cultivation,  and  the  recks  are  too  hard  to  be  readily  broken 
down  into  an  arable  soil.  Such  is  most  of  the  eststem  section  of 
the  group  on  the  norths  and  the  extreme  portion  of  the  south- 
eastern range.  In  favorable  seasons,  the  cultivated  tracts -yield 
good  crops  of  eane,  but  they  91^  peculiarly  susceptible  to  the 
drought 

.As  a  mass,  this,  formation  is  di^i^ctly  stratified.  The  stmta 
vary  in  thickness  from  six  inches  to  three  feet  ^  and,  in  many  plar 
ces,  are  Exceedingly  regular  and  well  defined.  A  good  section  of 
this  descriptiiHi  may  be  seen  on  the  coast,  below  the  Mount  Wash- 
ington estate.  In  othecd,  they  lure  schistose,  and  much  contorted, 
as  near  Punch,  in  ascending  firom  Little  La  Qrange,  and  at  a 
-  quarry  contiguous  to  Jolly  Hill  garden.  In  some  cases,  no  strati- 
fication is  visible — the  whole  mass^  breaking  up  into  small  angu- 
lar fragments,  or  bemg  consoUdat^d  into  columnar  blocks,  with  a 
Structure  and  cleavage  resembling  trap.  Localities,  however,  of 
the  last  description,  are  not  common ;  and  the  angular  fragments 
o{  the  other  beda  are  generally  soft  and  easily  decomposed. 

The  strata  are  highly  inclined.  The  lowest  angle  I  observed 
was  near  Capt.  SempiU^s  house,  at  Butler's  Bay^  which  was  about 
45^. .  The  inclination  vanes  in  different  places,  from  this  tp.90^« 
it  is  generally  from  7(P  to  80^.  The  direction  of  the  dip  is 
pretty  uniform,  and  is  nearly  ncnrth.  -The  composition  and  gene- 
ral aspect  of  the  str^  ia  different  localities,  ond  even  in  juxta- 
position, are  often  various.  In  dome  cases,  they  are  decidedly 
idmninous ;  in  others,  silex  predominates.  They  also  vary  much 
in  hardness,  the  more  aluminous  being  generally  soft  and  inclined 
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to  crumble,  and  the  silicious  reqiiiring'a  smart  blow  of  the  ham* 
mer  to  break  them.  The  grain  is  imifonnly  fine.  I  did  not  see, 
in  this  mass  of  rock,  any  thing  like  a  pudding-stone.  >  The  form- 
ation seems  to  have  been  deposited  in  quiet  wateris,  though  there 
are  frequent  contortions  in  the  strata,  which  may  be  due  in  part 
to  the  troubled  state  of  the  element  from  which  they  were  depos- 
ited ;  but  probably  more  to  the  force  by  which  they  w€re  uplifted. 
There  are  beds"  in  the  ravine  near  Mount  Victory,  as  we  ascend 
on  the  road  from  Sprat  Hsdl,  which  strongly  resemble  argillaceous 
slate.  The  color  of  the  strata,  in  other  places,  posses  through  all 
the  varieties  of  brown  to  that  of  clay.  They  are  frequently  col- 
ored red  by  the  oxide  of  iron.     ? 

This  is  particularly  true  in  the  region  of  Annesley.  In  such 
cases,  however,  the  oxide  does  not  appear  to  have  penetmted  the 
substance  of  the  rock,  but  to  have  been  infiltrated  through  th6 
seams  and  crevices.  The  soil  is  also  impregnated  with  this  sub- 
stance. 
'  Thin  layers  of  quartz,  from  one  fourth  to  half  an  inch  in  thick- 
ness, are  often  interstratified  with  this  rock,  and  sometimes  cut 
the  regular  strata,  and-also  each'  other,  diagonally.  Mingled  with 
schistose  formations,  I  often  found  small  beds  of  marl  and  calca- 
reous spar.  In  some  instances^  the  marl  had  been  introduced 
from  above,  in  the  form  of  a  deposit ;  ixt  others,  it  was  obviously 
interstratified  with  ther  rocks  when  they  were  formed.  The 
streams,  also,  which  ran  down^  firom  the  mountains  over  the  hard- 
est tocks,  were  more  or  less  impregnated  with  dime.  - 

I  have  aheady  intimated,  that  the  strata  arie  often  intersected 
by  diagonal  cleavage  planes.  This  appeared  to  me  a  striking  pe- 
culiarity of  the  fonuHtion.  These  planes  were  from  one  to  thitee 
inches  apart,  sometimes  pcgrallel,-  but  generally  more  or  less  in- 
clined to  each  other.  They  were  often  crbssed  by  others ;  so 
that  the  rocks  naturally  broke  into  angular,  colmnnar,  or  iliom- 
bqidal  fragments.  It  was  often  difficult  to  distinguish  these  cleav- 
age planes  from  the  true  lines  of  stratification.  In  this  respect,  I 
was  much  struck  with  the  similarity  between  these  rock^and  the 
grey  waoke  formation  of  Wales,  as  described  by  Mr.  Miirchison. 

The  valleys  and  ravines  of  this  formation,  as  I  have  already 
said,  run  in  all  directions^  but  more  generally  in  that  of  the  anti- 
clinal lines  of  the  strata. .  Such,  for  example,  ^are  ihosfe  which 
extend  from  the  coast  road,  at  the  west  end  of  the  island,,  to  wards 
Jolly  HUl,  Mount  Victory,  and  New  Caledonia. 
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Sometimes  these  valleys  arid  the  impending  mountains  ^xe 
"Wild  and  picturesque  in-  the  extreme  \  in  other  cases,  they  are 
highly  cultivated.  The  contrast  is  owing*  principally  to  tl^e  dif- 
ferent degrees  of  hardness  in  the  rocks. 

One  is  a1^  first  surprised,  that  any  portion  of  soil  can  be  retained 
on  the  cultivated  parts  of  the  mountains,  as  they  are  so  steep  that^ 
in  ordinajy  cases,  it  would  all  be  washed  away.  It  would  be  in 
this,  but  for  the  fact,  that  tfie  cane  is  planted  'in  deep  trenches,' 
dug  horizontally  along  the  sides  of  the  mountains,  which  prevent 
in  a  great  measure  the  flowirig  of  water ;  and  also,  that  the  rocks 
are  continually  deconaposing  and  forming  at  ne\V^  soij.  *  Indeed 
this  process  of  decomposition  may  every  wheise  be  seen  at  pt^sent 
going  on,  in  sections  of  rbads  cut  through  the  rocks,  where  the 
pj^ssage  from  the  soMd,  unchanged  strata  beneath,  to  the  cultivated 
soil  on  the  ^rface^  is  so  gradual,  that  no  distinct  line  of  sepaira- 
tion  can  be  drawn. 

'A  similar  explanation  is  applicable  ^o  the  different  states  in 
which  the  talus  is  found' at  the  foot  of  the  mountains.  In  son^e 
places,  it  is  many  feet  deep,  but  thoroughly  pulverized  j  in  others, 
it  remains  in  the  state  of  broken  fragments,  covered  with  so  little 
soilj  as  not  ta  be  susceptible  of  cultivation.  This  is  strikingly 
seen  at  Ham's  Bkiff,^  which  presents  a  stratum  of  undecomposed 
detritus  twenty-five  or  thirty  feet  in  depth.  . 

The  thickness  of  this  formation  is  at-least  several  hundred  feet. 
On  the  west  coast,  north  of  Sprat  Hall,-  the.  strata  are  seen  stand- 
ing side  by  side,  in  uninterrupted  succession,  for  several  rods ; 
and,  were  it  not  for  the  gorges  which  break,  occasionally,  their 
cohunuity,  the  thickness  might  appear  much  greater. 

As  to  its  age,  I  am  not  prepared  to  express  a  decidfed  opinion.. 
On  the  one  hand,  it  cannot  tie  so  low  down  as  the  older  slates  or 
the  'nietamorphic  xoc\is  of  Lyeil ;  and,'  on  the  other,  its  compo3i- 
tion,  structure,  and  high  incKnatton,  bear  a  striking  reseniblance 
to  those  of  greywacke.  I  did  not  observe  it  associated  with 
older  rocks,  except  in  one  place,  near  South  Gate,  where  a  bed  of 
sienite  occurs,  thirty  or  forty  rods  in  extent.  As  to  organic  re- 
mains, though  I  made  diligent  search,  I  found  none ;  ttoia  which 
it  must  at  least  be  inferred,  that,  if  they  exist  at  all,  they  «re  very 
uncommon.  I  ought,  however,  to  mention^  that,  on  the  road 
from  Little  La  Grange  to  Punch,  I  discovered  in  this  formation,, 
from  two  to  three  hundred  feet  above  the  level  of  the  sea,*  a  bed 
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of  limestone,  in  which  were  hnbedded  the  leaves  and  trunks  of 
dicotyledonous  plants.  They  \^re  both  converted  into  the  sub- 
stance of  the  rock,  but  were  well  preserved*  The  lai^est  speci- 
mens of  wood  I  obtained  were  about  four  inches  in  diameter; 
though,  if  I  am  not  mistaken^  I  saw  the  impressions  of  those 
much  larger.  The  cortical  layers  were  very  distinct,  and,  through 
the  smaller  pieces,  were  holes,  which  the  pith  of  the  plant  once 
obviously  occupied.  The  bed  which  contains  them  is  of  limited 
estent.  It  was  clearly  xai^d  with  *the  formation  in  which  it  is 
implicated ;  and,  if  they  are  both  contemporaneous^  the  clay  form- 
ation is  obviously  of  recent  origin.  I  am  in  doubt,  however, 
whether  this  bed  is  not  the  remnant  of  a  calcareous  stratum, 
which  may  have  covered  the  whole  of  this  formation-  when  it 
was  raised,  but  has  since'  been  removed  by  meteoric  agents.  If 
this  supposition  is  true,  other  beds  will  probably  be  found,  fiom 
which  farther  light  may  be  obtained.  I  may  also  add,  that  just 
before  leaving  the  island,  I  received  some  specimens  of  limestone, 
containing  casts  of  coraFs  and  marine  shells,  taken  from  a  bed, 
which  was  said  to  be  found  in  this  formation  near  Judith's  Fancy. 
I  would  especially  recommend  this  locality  to  the  attention  of  any 
(Hie  who  may  hereafter  have  an  Opportunity  to  examine  the  geol- 
ogy of  the  island. 

It  may  not  be  improper  to  remark,  that  this  formation  is  exceed- 
ingly well  developed  at  St.  Thomas,  an  island  about  forty  miles 
north,  which  bears  a  strong  resemblance  in  its  geological  char- 
acter to  that  part  of  Santa  CJruz  which  I  have  just  described. 
The  columnar  and  trappean  forms  of  the  rock,  imperceptibly 
graduating  into  regular  schistose  strata,  are,  perhaps,  more  com- 
mon. This  island,  also,  contains  extensive  localities  of  trap  and 
porphyry.  On  the  west  ;5ide  of  the  harbor,  they  are  seen  pro- 
truded among  and  overlying  stratified  and  altered  rocks,  where 
the  peculi^  globular  concretions  of  the  trap  are  very  apparent  in 
the  decomposing  surfaces  of  large  insulated  masses.  The  clay 
and  the  trap  are  the  only  two  formations  of  this  island.  Of  the 
corresponding  groups  of  Antigua,  I  intend  to  speak  at.  another 
time.  I  will  only  add  here,  that  indurated  clay  constitutes  a  dis* 
trict  of  considerable  extent  on  the  island  of  Barbadoes.  I  saw  it 
near  Oodrington  College,  where  it  is  not  fully  developed,  and 
cannot  therefore  ipeak  of  it  with  confidence.  Here  it  was  more 
aluminous  and  less  indurated  than  the  rocks  of  which  I  have 
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been  speaking  in  St.  Croix  and  St.  Thomas.  Indeed,  at  this 
place,  the  consolidated  rocks  were  nearly  covered  by  thick  strata 
of  clay  mingled  with  sand,  some  of  which  were  partially  har-, 
dened  into  stone  and  dipped  with  the  others  at  an  angle  of  about 
ten  degrees  under  the  cedcareous  and  tertiary  formations,  which 
constitute  so  striking  and  interesting  a  feature  of  that  island*  The 
greater  portion  of  this  district,  consisting  of  strata  highly  inclined, 
is,  I  was  informed,  exceedingly  wild,  broken,  and  mount^nous.- 
Upon  the  whole,  the  entire  class  of  roqks  which  I  iiave  been. de- 
scribing, though  they  may  not  be  of  precisely  the  same  age,  ap- 
pear to  me  to  h^ve  been  formed  in  similar  circumstances,  and  to 
owe  their  varieties  pritfcipally  to  the  different  degrees  of  beat  to 
which  they  have  been  subjected. 

The  general  aspect  of  the  calcareous  part  of  the  island,  as  I 
have  before  said,  is  undulating.  With  the  exception  of  some 
estates  on  the  south  and  southwest  coasts,  where  the  limestone 
rises  to  the  surface  of  the  ground,  the  soil  is  easily  tilled  and  very 
fertile. 

The  strata  incline  at  different- angles  and  in  different  directions. 
Their  prevailing  position  at  the  east  end  of  the  island,  is  a  dip 
towards  the  west  ^i  an  angle  of  about  10^.  They  crop  out  to- 
wards the  east  at  Constitution  Hill,  and  at  King's  Hill ;.  but  at  an 
eminence  near  La  Reine,  towards  the  west,  I  saw  them  mclining 
in.  other- directions,  and,  also,  nearly  horizontal,  as  at  a  quarry 
south  of  Mount  Pleasant. 

This  formation  presents  considerable  diversity  also  in  compo- 
sition. Perhaps  it  can  best  be  described  under  three  general  di- 
visioiis— the  section  which  is  now  forming  on  the  northwest 
coast:— the  marl  and  the  calcareous  sandstone,  which  bccupy  the- 
central  portion-^-and  the  limestone  and  coral  crag,  the  former  in 
most  places  overlyingthe  latter, -and  together  covering  the  south 
side  of  the  island. . 

The  first  of  t^iese  divisions  is  of  limited  extent.  It  is  a  narrow 
belt,  fpom  two  to  six  rods  wide,  extending  along  the  west,  with 
few  interruptions,  6bm  the  bluff  to  Frederickstad.  It  consists 
of  torals,  shells,  and  comminuted  detritus,  thrown  up  by  the 
waves  upon  the  coast  and  agglutinated  by  a  calcareous  cement. 
Most  of  the  diells  are  broken ;  the  stronger  ones,  however^  such 
as  Strombus  gigas,  Turbo  jHca,  Tellina  remies.  Area  Noe,  are 
found  entire  j  and  even  retain  their  natural  <^orsv    I  observed  a 
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few  more  delicate  shells  of  the  getjiera  Serpiila,  Lucina,  Yolutai 
Bulla,  &c. ;  all  these  species  still  inhabit  the  surroundiiig  seas. 
In  addition  to  this  fact,  there  are  other  circumstances  which  show 
,  the  recent  origin  of  this  depo^sit.  This  part  of  the  coast  is  liabl« 
to  a  strong  surf,  which  is  constantly  drifting  shells  and  other  sub- 
stances upon  the  shore,  and  dashinp^  over  them  spray  charged 
with  calcareous  matter.-  These  generally  unite  and  harden,  espe- 
cially near'' the  surface,  tod  form  into  a  tolerably  compact  mass. 
I  also  found  imbedded  iiKthese  rocks,  iron  utensils,  which  had 
been  employed  at  no  very  remote  period,  in  quarrying  them.  It 
contains  many  fragments  and  roUnded  pebbles  of  indurated  clay, 
which'  as  a  general  thing  unfit  it  for  the  kiln. 

Though  it  is  obvious  these  Tocks  are  still  in  the  process  of  fw- 
mation,  they  have  been  much  abraded  and  broken  by  the  surfl 
I  doubted,  indeed,  for  some  time,  whether  they  could  have  bceii 
formed  in  the  face  of  such  powerfully  abrading  agents ;  but  thQ 
fact,  that  the  windward  coasts  of  coral  islands  are  •  genetally  dis-. 
tinguished  by  the  greatest  accumulations  of  matter,  removes  the 
difficulty.  I  saw  in  one  place  a  mass  of  rock  containing  about  four 
hundred  cubic  feet,  which  had  been  detached  from  its  bed,  raised 
several  feet,  and  thrown  back  upon  the  shore;  This  deposit  every 
where  rests,  upon  the  .tilted  stmta  of  the  indurated  clay,  which 
often  form  a  precipitous  bank,  and  generally  rise  within  a  short 
distance  into  high  mountains.  The  shore  is  Uned  with  tropical 
shrubs  and  trees,  such  as  Hippqmane  mancidella,  Guilandina 
bonducella,  Coccoloba  uvifera,  Lantana  involucrata,  Tumara  ul*- 
mifolia,  Mimosa  spinosa,  &c. 

The  marl  varies  in  composition,  ahd  hardens  even  within  mod- 
rate  distances.  It  often  comprises  extensive  beds  of  lime  nearly 
pure,  and  so  soft  that  it  may  be  dug  with  a  hoe  ;  in  other  places, 
it  is  mingled  with  sand,  becon^s  harde.F,  and  forms  a  good  build- 
ing stone.  In  such  cases,  it  is  easily  broken  at  first,  but  hardens 
by  exposure  to  the  atmosphere.  In  structuire  and  general  aspect 
1  saw  quarries  much  resembling  those  of  the  Paris  basin,  firom 
which  such  ample  materials  for  building  are  derived. 

It  is  impossible  to  draw  a  dividing  line  between. these  beds  and 
t|je  purer  lime  deposits  on  the  south  and  west.  Both  are  no 
doubt  contemporaneous,  and  owe  their  difference  to  peculiar  cir- 
cumstances in  their  deposition.  The  limestone  sometimes  occurs 
in  ja  coinpact  form  j  but  the  structure  is  generally  loose  and  fida- 
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bio;  espgoidly  at^^allttle  distance  below  the  surface.  It  is  often 
diig  up.:£>c;tbe.'piirix)seof  deepening  the  soil,  and  left  to  decom- 
jaoseupoixlhesuifiice.  The  lower  beds,  whteh  rarely  appear  on 
theBiMce^JBOCB  seen  to  good  advantage  along  the  southern  coast, 
and  donsTst  ^firi^ipafly  of  coral  and  shells  converted  into  a  ragged 
nu^  of  .neatty  pctse  hflie/ .  The  name- oorai  crag,  which  I  have 
applied  to  them^^i^elb  desciibesr  their  general  appearance^  The 
superficial  beds,  which  are  very  imperfectly  stratified,  and  have 
the  appearsoice  of  a  chemical. -deposit,  vary  in  thickness  on  the. 
ooast  from  two  to  ten  feet.- .  The  coral  crag  is  not  peculiar  to  -St. 
Croix;  I  saw  extehsive  beds 'of! it  in  Barbadoes  and  Jamaica, 
where  it  often  rises  to  the  surfi9U;e  of  the  ground. 

The  whole  calcareo^  -gp^up,  which  I- have  now  described^^)b- 
viously  belongs  to  the  tertiary  formation.  The  first  and  most 
recent  division  may^be  classed  with  the  formation  of  Guadaloupe, 
in  which  human  skeletons  have  beei^  found ;  and  the  others  I  am 
inclined  ta  think  do  not  extend  *back  beyond  the  new^r  PUocene 
of  Lyell.  I  do  not  speak  with  'entire  confidence,  because  nearly 
all  the  shells  which  are  found  occur  in  the  form  of  casts,  from 
which  it  is  often  difficult  to  decipher  the  genera  and  species.* 

Fossil  coral,  unaccompanied  by  marine  shells,  also  occurs  in 
many  places ;  sometimes  beautifully  ^colored,  and  incrusted  with 
calcareous  deposition^  .  Whatevermay  be  the  age  of  this  forma- 
tion, it  is  no  doubt  more,  recent  than  the  indurated  clay ;  for,  in 
addition  to  other  facts  already  suggested,  we  find  imbedded  in  it 
great  quantities  of  angular  fragments  and  even  large  masses  of 
rocks,  fh)m  that  group.  This  circumstance  may  be  explained  on 
the  supposition  that  the  island  has  boen  elevated  at  two  different 
periods;  indications  of  which,  if  I  mistake  notj  are  found  at 
several  places,  and  especially  at  Jolly  Hill,  a  distance  of  about  a 
mile  from  the  west  coast,,  and  near  a  hundred  feet  above  its  level. 
They  consist  of  a  calcareous  deposit  by  the  side  of  the  road,  near 
the  mill,"  upon  the  uplifted  strata  of  the  indurated  clay,  resembling 
those  which  I  have  already  described ;  and  straiified  banks  of 
gravel  contiguous  .to  the  garden,  in  whvch  marine  and  lagoon 
shells  are  promiscuously  imbedded.     On^the  lower  grounds  be» 


•  The  two  beat  localhiefl  for  shells  are  a  quarry  near'  Dr.  StedinAv's  at  the  west 
ebd  of  the  island,  and  one  at  the  east  end,  ftom  which  building  st^ne  waBX>btained 
for  the  new  prison.  .S.."- 
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tween  this  and  the  sea,  there  are  at  present  two  higocms,  add 
als6  extensive  heds  of  unstratified  gravel,  which  have  obviously 
been  washed  down  from  the  mountains,  and  contain  large*  quaiir 
titles  of  shells  belonging  to  the  genera  Helix,  Caracolla,  Bulimus, 
and  Pupa,  which  ar»  now  extinct  upon  this  island,  but  are  fomid 
upon  others  in  the  neighborhood.  I  might  adduce  other  evidence 
bearing  on  the  same  point,  but  the  Umits  of  this  article  wilt  not 
allow. 

The  beda  of  the  ocean  are  lined  with  coral  on  every  dde  of 
the  island,  and,  in  many  places,  the  reefs  rise  near  the  surface  of 
the  water.  This  is  particularly  true  on  the  south  <»)ast,  and  at 
the  harbor  of  Christianstad  ^  which  is,  indeed,  with  the  excep- 
tion of  a  narrow,  break  that  affords  a  passage  for  vessels,  com- 
pletely enclosed  by  a  coralline  bank. 

-  St.  Croix  contains  but  few  minerals.  Calcareous  spar  wd  arra* 
gonite  are  the  only  two  varieties  which  I  saw.  The -latter  occurs 
in  the  form  of  small,  parallel,  combined  columns,  and  of  six-sided 
prisms  with  re-entering  angles  od  the  sides.  Both  kinds  are  well 
developed. 

Though  the  soil  of  the  island  was  originally  very  productive, 
it  has  been  much  impoverished  by  a  long  course  of  unvaried  cul- 
tivation. .  The  elements  however  of  an  admirable  soil  still  remain ; 
and  all  that  is  necessary  ia  to  bring  them  into  a  suitable  combi- 
nation. Many  parts  of  the  island  niight  be  exceedingly  improved 
by  an  artificial  admixture  of,  the  marl  and  clay  *  an4  all  need  a 
fresh  supply  of  the  nutritive  principle  of  a  vegetable  compost. 
The  island  of  Barbadoes, '  which  much  resembles  St  Croix,  both 
in  the  geological  formations  and  in  the  worn  state  of  the  soil,  has 
been  woHderfuUy  revived  by  improved  agricultural  processes,  and 
especially  by  compost  manures, and  a[  more  frequent  alternation  of 
crops.  I  do  not  doubt  that  the  productive  powers  of  St  Croix 
might  be  doubled  in  a  few  years  by  similar  methods ;  an  object 
certainly  deserving  the  attention  of  the  landed  proprietoci. 
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A»p.  IV. —  Oeoiogy ^  Gf  Aniigtui ;  by  Prof.  S.  Hovet,  late  of  Yale 
College,  Ct.,  and  Amherst  College,  Mass. 

Aal  passed  but  ttvo  or  three  weeks  at  Antigua,  and  as  these 
were  .principally  devoted  to  a  public  object,  I  should  not  feel  pre- 
/ pared  to. give  even  an  outline  of  the  geology  of  the  idand,  with* 
out  aid  from  foreign  sourcep.  This  I  fortunately  have,  in  an  in- 
teresting article,  prepared  by  Dr.  Thomas  Nugent,  and  published 
in  the  fifth  volume  of  the  Transactions  of  the  Lx)ndon  Geological 
Society ;  and  in  another  brief  notice,  written  for  the  Antigua  Al- 
manac and  Register  by  Dr.  Thomas  Nicholson.  I  had  the  hap- 
piness to  becom€  acquainted  with  both  of  these  distinguished 
gentlemen,  and  to  visit  in  (:ompany  with  them  several  of  the  most 
interesting  localities  of  the  island.  Were  the  articles,  to  which  I 
have  referred,  before  the  American  public,  I  should  not  attempt 
to  add  any  thing  more ;  but  a&.tbey  are  nearly  or  quite  inaccessi<^ 
We  to  most  of  the  readers  of  the  Jotumal  of  Science,  a  brief  sketch 
o(  the  geology  of  the  island,  will  not,  I  hope,  be  an  unacceptable 
offering;  -  '       - 

Perhaps  there  is  no  island  in  the  West  Indies,  whpse  geology  is 
8l»  rich  in  Variety  and  interest.  It  contains  all  the  three  formar 
tiona,  viz.  indurated  clay,  recent  calcareous  deposits,  and  trap, 
which  1  mentioned  in  a  jH'eceding  article  as  constituting  the  West 
India  idands.  They  are  all  distinctly  developed  also  within  a 
territory  of  moderate  extent,  and  yet  are  separated  by  broad  lines 
of'denuurcation.  But  what  constitutes  the  peculiar  charm  of  the 
^ecdogy  of  Antigua,  are  the  uncommonly  beautiful  and  variega- 
ted silicioult  ioAsils  with  which  it  aboundsi  In  this  respect,  I 
am  not  aware  of  the  existence  of  any  deposit  in  the  world,  which 
can  be  compared  with  it.  I:  should  confine  my  remarks  to  these 
extraordinary  relics,  were  I  not  pei^uaded,  that  akilowledge  of 
them  milst  create  a  desire  to  learn  something  of  their  geological 
relations*.  For  the-  purpose  of  best  accomplishing  the  object  which 
I- have  in  view,  I  shall  not  follow  a  strictly  geological  arrangement 
in^my  observations,  but  having  noticed  the  trap  formation,  1  shall 
describe  the  two  others  in  the  order  of  their,  contiguity,  and  then, 
give  some  account  of  the  silicious  minerals  and  fossils  which  are 
more  or  les^  conimon  to  all  the.fbrmations. 
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Antigoa  is  a  little  north  of  the  centre  of  the  circular  segment 
of  islands,  which  bound  the  West  India  Archipelago  on  the  east. 
It  is  in  north  lat.  17^,  and  west  long.  62^,  and  comprises  an  area 
of  one  hundred  and  eight  square  miles. 

The  trap  formation  commences  on  the  southeast  comer,  and  in- 
cludes nearly  one  quarter  of  the  island.  The  district  is  broken 
'  and  mountainous,  rising  occasionally  into  siimmits  of  eight  hun- 
dred or  one  thousandfeet  in  height^  some  of  which  are  bold  and 
precipitous,  and  others  more  gentle  and  rounded,  aflfording  a  luxu- 
riant soil  for  cultivation.  It  is  also  divided  by  valleys,  which  in- 
tersect each  other  in  different  directions,  afid  are  beautifully  man- 
tled by  a  rich  and  ever-blooming  vegetation.  The  rocks  are  con^ 
siderably  diversified.  Basalt,  in  extremely  distinct  globular  con- 
ctetions,  is  not  uncommon.  Indeed,  I  saw  concretions  so  perfect, 
that  they  might  justly  be  comfteured  to  pileis  of  cannon  balls  from 
three  to  six  inches  in  diameter.  In  some  instances,  the  interior 
was  decomposed,  and  the  concretions  were  pfesented  in  the  fonn 
of  well  defined  and  regularly  arranged  cups  imbedded  in.  the  sur- 
face of  the  rocks.  Breccias  and  porphyry  are  very  common. 
The  latter  is  often  of  a  comparatively  light  porous  character ; 
ahdj  at  a  little  distance,  might  Easily  be  mistaken  for  red  sand^ 
stone.  The  matrix  has  a  red  earthy  appearance,  and  the  imbed- 
ded feldspar  and  scoriae  are  soft  and  easily  decomposed.  Drew'^ 
Hiil  is  composed  principally  of  ^  rock  of  this  description.  Brec- 
cias, of  an  exceedingly  hard  and  compact  character,  are  not  un- 
frequent.  I  often  saw  them  in  the  form  of  boulders,  at  consid- 
erable distances  from  their  beds.  G»enuine  greenstone,  of  a  nearly 
homogeneous  aspect,  also  occurs,  and  is  soriietjmes  employed  for 
macadamizing  the  streets  of  St  John's-  These  rocks  overlie, 
and  are  protruded  among  the  stcatified  focks  of  the  contiguous 
formation  in  every  possible  manner.  Not  'unfrequently  one  is 
enveloped  in  the  other ;  and  both  are  so  Mended  and  changed  by 
having  been  suddenly  brought  in  contact*  in  oppo^te  states  of 
heat,  that  the  line  of  separation  can  scarcely  be  perceived  with- 
out examining  tbehr  comporition.  At  Drew's  Hili,  a  vein  of  la- 
mellar sulphate  of  barytes  occurs  in. this  formation ;  biit  of  how 
great  extent  it  is  not  easy  to  decide  from  Ae  excavations  which 
have  yet  been  made. 

This  group  is  separated  from  the  clay  formation  on  the  north- 
east, by  what  are  called  the  Body  Ponds,  and  by  a  small  stream 
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which  issues  from  them  and  rails  toward  the  northeast.  The 
superficial  area  of 'this  deposit  is  not  great.  It  is  an  irrc^gular 
belt,  extending  from  Five  Island  Division  and  Dickinson's  Bay 
on  the  northwest,^  through  the  island  to  English  Harbor  and 
Willoughby  Bay  on  the  southeast,  and.  separatiog  the  calcareous 
formation  ori  the  northeast  from  the  trap  on  the  southwest. 
This^  district  is  much  less  mountainous  than  the  one  which  I 
have  just  described.  The  greatest  elevation  is  Monk's  Hill, 
near  English  Haf  bor,  which  I  should  judge  not  to  exceed  five  or 
3ix  hundred  feet.  The  whole  forfiiation  is.  distinctly  stratified, 
the  strata  inclining  nearly  north  at  an  angle  of  15^  or  20^. 
They  often  cltop  out  on  t!te  south  in  bold  and  prolonged  escarp-- 
ments  \  on  the  north  the  slopes  are  more  gradual. 

The  mineralogical  character  of  this  formation,  as  well  as  that 
bi  the  trap,  varies  exceedidgly.  As  I  have  already  remaAed,  the 
roqks  contiguous  to  the  trap  have  been  much  modified  by  heat, 
frequently  losing  not  only  their  color  but  even  their  stratification. 
The  rhost  marked  rock  in  the  group  is  the  one,  which  the  trav- 
eller first  strikes  in  leaving  Englirii  Harbor  on  the  road  taSt. 
John's.  It  constitutes  Monk's  HilL  It  is  of  a  green  aspect; 
and,  as  it  is  broken  up  on  the  roads,  very  much  resembles  green 
earth.  When  minutely  examined,  il^  is  found  to  consist  of  feld- 
spar imbedded  in  green  clay.  In  some  places  the  clay  greatly 
predominates,  and  gives  the  rock  a  homogeneous  aspect;' in 
others,  not  dnly  feldspar  but  fragments  of  different  minerals  are 
cemented  by  the  clayey  hasis,  and  the  roc)i:  assumes  the  charac- 
ter of  a  conglomerate.  Extensive  beds. are  found  in  this  forma- 
tion, composed  of  yellow  earth  instead  of  green,  and  contahiing 
a  foi^ign  substance  of  a  brown  cotor.  The  coloring  matter  in 
both  cases  is  probably  iron  or  manganese.  In  the  vicinity  of  St. 
John's,  the  rocks  are  more  hard  and.silicious.  ,  Near  Scot's  Hill 
these  is  a  quarry  of  a  dull,  homogeneous  aspect,  which  niuch  re- 
seujibles  a  yellow  free-stone.  I  also  observed,  ^bout  two  nules 
southeast  of  St«  John's,  superficial  strata  of  red  sandstone  im- 
perfectly hardened,  in  which,  however,  clay  much  predominates 
over  silex.  Indeed,  thrpiTghout  this  formation,  clay,  with  few 
exceptibns,  is  the  prevailing  constituent.  Compared  with  corres- 
ponding formations  of  St.  Croix  and  St.  Thomas,  these  rocks 
contain  much  more  feldspar — «n  ingredient,  which,  indeed, 
scarcely  exists  at  all  at  thbse  places ;  they  have  also  more  oL  the 
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character  of  a  conglomerate,  bot  ture  much  less  inclined^  and 
havQ  been  less  subjected  to  heat.  .  '  , 

The  remaining  formation  is  the  calcareous.  It  is  far  the  most 
extensive  of  the  three,  and  comprises  the  north  ana  northeast 
parts  of  the  island.  It  js  no  where  very,  elevstted — the'  highest 
hills  not  rising  more  than  300  or  400  feet  above  the  level  of  the 
ocean.  The  surface  of  the  ground  is.  generally  undulating ; 
sometimes  the.  hills  sure  abrupt  and  broken,  having  summits  cpv- 
ered  with  a  light  soil  and  overgrown  with  tropical  shrubs,  partie* 
ularly  Laritana  involucrata,  Pisonia  subcordata,  and  Croton  bal- 
samiferum.  The  slopes  of  the^  hills  and  the  lower  groimds  are 
highly  cultivated ;  and,  in  an  agricultural  point  of  view,  consti- 
tute the  best  portion  of  the  island.  This  formation,  is  separated 
from  the  preceding  by  a  low-  tract,  extending  from  Dickinson's 
Bay  to  Willoughby  Bay,  which  Dr.  Nicholson  thinks  was,  at  no 
very  remote  period,  submei^ed,  and  divided  the  island  into  two 
nearly  equal  parts. 

The  composition  of  this  formation,  like  that  of  the  correspond- 
ing one  in  St.  Croix,  is  by  no  means  uniform.  In  many  places, 
it  consists  of  piarl,  which  may  be  isasily  quarried  with  a  heavy 
hoe  ;  in  others,  it  is  a  tolerably  compact  Umestone  which  can  be 
broken  only  vHth  a,  hieunmer.  I  did  not  observe  any  specimens 
of  what  I  called  "  coral  crag"  in  the  geolc^y  of  St.  Croix,  though 
further  observation  might  have  brohght  them  to  light.  Dr.  Nu- 
gent describes  strata  running  through  the  marl,  which  I  had  not 
an  opportunity  to  see,  "  consisting  of  a  grit  stone,  divisible  into 
^in  layers,"  and  appearing  under  a  magnifying  glass  to  be  "made 
up  of  very  minute  fragments ,of  quartz,  hornblende,  jasper,  horn- 
stone,  and  green  earth,  held  together  by  an  argillaceous  cement." 
It  also  contains  localitie»  of  a  yellow'^^careous  sandstone,  break- 
ing with  an  earthy,  cctichoidal  fracture,  and  employed  extensively 
in  architecture.  As  a  gtoup,  this  formation  is  stratified ;  but,  in 
many  places,  the  planes  disapqpear,  and  the  mass  bears  the  aspect 
of  a  preci{»taie  from  water.-  Though  it  obviously  rests  upon  th6 
clay,  the' strata  of  the  two  formations  are  not  conformable ;  those 
of  the  marl  being  sometimes  horizontal,  and  at  others  inclined  in 
different  directions. 

This  formation  cotuains  a  great  variety  of  fossils.  *^  Of  these 
we  may  enumerate,"  says  Dr.  Nug^nt^  "  as  most  frequently  pie- 
seiiting  themselves,.  di£Eb«ent  species  of  madrepore,  echinus, 
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pula,  pecten,  cardium,  sttpmbus,  cerithiuniy  ostrea,  trck^hus,  cy- 
prea,  turritella,  venus,  lucina,"  &^c.  These  aEe  sometimea  found 
entire,  but  they  generally  occur  in  the  form  of  casts,  either  calca- 
reous or  silicious.  Dr.  Nugent  also  mentions  several  species  of 
land  and  fluviatile  ahells,  belonging  principally  to  the  genus  He- 
lix,.  which  he^  has  observed  associated  in  the  same  locality  with 
marine  genera,  as  murei^,  area,  neritft,  purpura,  chama,  trochus^ 
&c.  The  most  of  these  fossils  have  Hviug  exem^d^urs  in.the  sur^ 
rounding  seas..  From  the  specimens  which  camejn  my  way, 
(for  L did  not  see  a  complete  collection,)  I  think  I  should  be  safe 
ii;i  estimating  the  proportibn  of  such  as  high  as  70  pisr  cent. 
If  this  estimate  be  taken  as  an  approximaticxi  to  the  truth,  the 
fonpoation  must  belong  to  the  latest  tertiary  or  newer  Pliocene  pe- 
riod of  Lyell.  No  relics  of  mammalia  have  y^t  been  discovered 
in^thisLgroUp,  nor  indeed  in  any  upon  the  island.*  ^     . 

As  to  the  age  of  the  clay  formation,  I  have  not  sufficient  data 
to  form  an  opinion.  With  the  exceptixm  of  some  petrified  leaves  . 
.found  near  its  jmiction  with  trsq>  at  Drew's  |Iill,  {  coulcl  not  as- 
certain that  any"  organic  remams  had  been  discovered- in  it; 
These  leaves  belong,  to  irees  of  .the  dicotyledonous  class.  Dr. 
Nicholson  thinks  he  recognizes  among  them  thosQ  of  the  Ficus 
pertusa,  and  a  gpecieis  of  Melastonaa.  The  mineralpgical  charac-t 
ier  of  these  rocks  certainly  does  not  iniiicate  great  age;, still, 
neither  this  nor  any  thing  in  their  relations  to  other  rocks,  points 
put  their  absolute  place  in  the  series  of  geological  formations. 
We  must  wi^t,  therefore,  for  farther  light  on  th&  pointy  till  th^ir^ 
oiganic  contents  ace  better  investigated. 

Iqtimately  connected  with  the  clay  formation,  if  not  constitu- 
ting a  part  of  it,  i^  another  class  of  rocks  of  a  most  interesting 
character.  I  refbr  to  the  extensive  beds  of  chert,  and  the  silici- 
ous petrifactions-  with  which  this  part  of  the  island  abounds. 
Dr.  Nugent  describes  these  beds  jis  a  distinct  deposit,  lying  above 
the  cUy  aqd  below  the  marl.  His  opinion  is  probably  well  found- 
ed ;  but  they  am  so  intimately  associated  with  the  clay  &rmation, 
that  I  prefer  to  class  them  with  that  group.  Their  compatotive 
extent  is  not  great    Tfaey^aie  found  principally  in  the  neighbor- 

*  Of  thfi  age  of  the  corresponding  formation  in  Barbadoes^  I  can  speak  with 
greater  certainty.  Of  forty  one  species  of  concfalTera  and  moJIu8ca>  which  1  ob- 
tained during  ten  days'  r^dence  npoh  the  island,  there  were  only  thr^  which  are 
not  found  at  pceeent  in  a  hving  state  in  the  West  Indies. 
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hood  of  St.  Johh^s  and  of  Constitution,  liill.  N^ar  St.  John's  they 
have  been  disturbed  by  uplifting  forces,  and  constitute  iwo  or 
three  summits  of  moderate  elevation,  on  one  of.  which  stands  the 
cathedrat*  *  f  ^ 

4t  this  place,  the  chert  is  strangely  intermingled  with  lime- 
stone, and  it  is  not  very  obvious  which  occupies  the  lowest  posi- 
tion; At  lui  eminence  a  little  south  of  this,  it  is  broken  up  into 
immense  masses,  which  appear  like  outliers  or. ledges  on  the 
sides  of  the  hill.  In  the  region  of  Constitution  hill,  and  farther 
south  oa  the  road  to  English  Harbor,  it  appears  in  the  form  of 
square  and  angular  blocks,  from  a  few  inches  to  two  feet  in  diam- 
eter, strewed  in  great  quantities  over  the  surface  of  the  country. 
I  saw  only  one  or  two  beds  which  bad  not  been  disturbed.  They 
were  distinctly  stratified,  and  lay  in  a  position,  so  fisur  4s  I  cotdd 
judge,  conformable  with  the  strata  of  the  clay  formation^  I  saw- 
no  place,  however,  where  one  distinctly  graduated  into  the  other, 
or  where  they  came  directly  in  contact 

The  aspect  of  this  cock  is  various ;  generally,  however,  highly 
vitreous.  It  sometimes  approaches  to  jasper,  both  in  constitution 
and  color;  at  others  it  is  a  pale  hornstone  ;  and  it  is  often  seen  of 
a  still  coarser  structure*  The  fracture  is  sometimes  even,  often 
conchoidal,  and  not  unfrequently  splintery.  .  The  jstructure  of 
the  masses  of  which  I  ^  spoke  on  the  eminence  south  of  the 
church,  diflTers  from  any  which  I  saw.  elsewhere.  It  T^as  more 
porous,  giving  t9  the  rocks  atx  appearance  not  unlike  a  silicious 
tufa,  which  had  been  impregnated  with  iron  ajad  hardened  by 
heat.  This  family  of  rocks  is  altogether  of  an  interesting  char- 
acter, entirely  unlike  any  thing  which  I  have  seen  in  other  parts 
of  the  West  Indies  or  of  the  world.  Their  geological  interest  is 
greatly  increased  by  the  imm^se  quantities  43f  shells  which  they 
contain,  supposed  by  Dr.  Nicholson  to  be  Melaniae.*  These  shells 
are  always  silicified ;  sometimes  standing  out  from  the  rock  in 
beautiful  jelief ;  at  others  entirely  imb^ded,  and^  with  the  el- 
ception  of  the  coloring  tatter,  converted  into  its  substance.  I 
saw  specimens  of  this  description  most  elegantly  polished.  Ac- 
cdtding  to  the  best  information  which  I  could  obtain,  these  shells 


*  Dr.  Nugent  calls  these  shells  cerithiom.  I  am  not  satisfied  that  either  of  the 
above  names  is  correct;  nor  have  I  been  al^le  to  consult  any  conchologist  in  re^ 
^ard  to  them,  on  whosQ  opinion  I  can  rely. 
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are  found  only  in  rock»of  the  chert  family,  Which  is  a  v^ry  im- 
portant circumfitanc^  inascertainingitbe  eijgln  of  the  b^ds.  ^  . 

As  I  have,  already  intimated,  the  two  preceding  formations 
abound  in  the  ^iUeious  fossils  of  an  exceedingly  interestipg  and 
important  character.  For  variety,  of  stmcture,  for  fineness  and 
beauty  of  material,  and  for  ric^ntss  of  color,  I  knoW  of  none  id 
any  part  of  the  world  in  con^>arison  with  which  they  would 
suffer.  They  are  found  in  the  f<^rm  of  jasper,  :oomBlian,  agatei 
chalcedony — sometime^  existing  separately,  at  others  all  beauti- 
fully blended  in  the  same  specimen.  The  coloring  matter  also 
varies  in  intensity,  presenting  every  tint  ai;id  shade  which  are  pe-* 
culiar  to  those  minerals.  But  the  most  striking  feature  of  all, 
i^.the  perfect  preservation  of  the  form  and  structure  of  the  petri* 
fied  substances,  ieven  of  such  as^in  a  living  state  are  most  delicat^/ 
For  example,  the  opening  leaves  of  thje  banana,-  than  which  no 
vegetable  fibre  can  be  more,  tender,-  hsLve.been  converted  into 
silex  and  perfectly  preserved..  I  saw  myself  the  petrified' pod  ef 
a  tamarind,  so  entire  in  its  shape  and  all  its  parts,  that  no  one 
eould  mistake,  it.. 

These  fos^ib  ihay  conveniently  be  divided  into  two  classes— - 
the  marine  and  the  land  fossils.  The  former  consist  of  coralsj 
shells,  &Cr^  which  'ar6  found  priricipally  in  the  calcareous  ibrmar 
tion,  and  are  particularly  abundant  and  beautiful  in  Belfast  Divic^ 
ion.  V  They  freqpently  appesur  on  the  surface^  bat  are  often  found 
at  considerable  depths.  The  corals  are  freqiienliy  very  striking ; 
they  are  ccb  verted  into  chalcedony  both,  pure  and  colored,  but 
still  retaining  their  pattei^i  So  perfectly,  that  the  genus  may  be 
recognized  when  they  are  set  in  a' breastpin.  All  X\t&  fossils  in 
the  calcareous  formation  are  by  no  means  of  this  character. 
Many  of  them  are  calcareous^  The  silicious  prevail  only  in 
particular  districts. 

But  the  most  interesting  class  of  fossils  is  the  -silicified  wood — 
the  ordinary  trees  and  shrubs  of  the  climate  still  retaining  their 
individuid  structures,  but  converted  into  the-  choicest  mineral  sub^ 
stances.^  Fossils  of  this  class  are  confined  to  the  chert  and  clay 
formations.  They  are  generally  found  intermingled  with  the 
chert  in  broken  fiagments,  and  scattered  over  the  surface  of  th^ 
earth.  .  Sometimes  in  low  districts,  they  constitute  immense,  beds, 
and  give  one  the  idea  of  a  thick  forest,  which  has  been  prostra^ 
ted  by  some  mfghty  temt^est^  converted  into  91!^,  andburied  be- 

Vol.  XXXT.— No.  l/  11 
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neath  the  ground.  •  The  fragments  are  tiot  ustiaUy  more  than  ten 
or  twelve  inches  long,  and  are  frequently  split>ni  the  direction  of 
the  fibres.'  The  moist  perfect  specimen  which  has  been  found^  is 
described  by  Dr.  Niigent,  as  being  the  "  trunk  of  a  tree  about 
twelve  feet  in  length  and  as  many  inches  in- diameter,  rent  cross- 
wise asunder,  bat.  all  the  I>arts  lying  contiguous  to  one  another." 
The  largest  section. which.  I  saw,  was^  eighteen  or  twenty  inches 
in  diameter,  and  about  two  feet  in  length.     ♦ 

Tiwugh  these  fossib  are  all  silicious,  they  vary  exceedingly  in 
the  perfection  of  the  material  and  iii  ther  beauty  of  their  colors. 
Sometimes  they  present  a  dull,  eonxpact,  earthy  aspect^^-some- 
times  the  grain  is  coarse  and  the  fibres  are  indistinct ;  but  when 
a  combination  of  fine  grain,  variety  and  beauty  of  colors,  arnl 
distinctness  of  struciturej  is  found,  the  specimens  are  exceedingly  , 
elegant.  .  Among  these  may  be  particulArly  specified,  dendritiG 
and  moss  agates,  and  the  petrifactions  of  the  loblolly  (Pisonia 
subcordata.)  The  cocoanut^  also,  is  often  very  beautiful,  espe- 
ciaHy  its  involved  fibrous  roots.  A  person  who  "has  seen  the  -ttee 
in  its  natural  state,  would  instantly  recognize  its  petrifections. 
The  same  may  be  said  of  miiny  other  specimens.  Indeed,  they 
are  generally  as  di^inct  from  each  other,  as  the  Irving  fibre  of  one 
tree  is  from  that  of  another.  The  most  of  these. fossils,  I  do  not 
doubt,  are  relics  of  shmbs  and  trees  identical  with  those  now 
growing  upon  the  island,  though  /some  of  them  are  probably  ex- 
tinct. In  Edition  to  these  petrifactions,  i^)ecimens  of  jasper, 
^ther  .pure  or  tningled  with  chalcedony,  are  abundant.  They 
often  occtir  in  veins  of  trap,  and  iEtbound  mosj  in  the  neighbor^ 
hood  of  that  formation.  Fortification  i^teb  are  also  found  in 
the  form  gf  nodules,  both  upon  and  below  the  surface  of  the 
earth.  \ 

The  preceding  details  open  to  the  goologist  a  most  intere$ting 
field  of  speculation.  The^  extent  to  which  silex,  iri  its  purest  and 
-most  interesting  forms,  here  presents  itself,  is,  I  believe,  within 
the  same  compass  of  country,  without  a  parallel.  It  has  converted 
ihto  its  own  substance  organi^d  bodies  of  the  most  o{:^x>site  char- 
acters, and  in  every  variety  of  circumstances.  It  presents,  them 
nnder  all  forms  €uid  of  every  degree  of  colorand  perfection.  It  re- 
minds'on6  of  Midas's  touch,  which  changed  every  thing  into  gold. 
ft  wiK  haidly  be  expected  that  phenomena,  so  varied  and  comj^i- 
oated^  can  be  referred  to  a  cdmmon  origih.    Indeed.it  is  obvious^ 
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from  the  partial  6XsAiiQaiioD»  already  made,  tfaat  tbey  are  due, 
tiot  to  a  single  cause,  bat  to  a  combination  or  rather  a  diversity  of 
cauGee:  For  example,  son^  of  the  finiest  specimens  of  jasper  are 
fomid  in  trap  veins,  and  in  the  neighborhood  of  trap  rocks.  ^Thiare 
can  be 'no  doubt,  therefore,  that  these  are  to  be  ascribed  to  igne- 
ous ag^cy,  converting  an  aqaeQ,us  rock  into  this  beautiful  sub* 
stance.  Lyell,  De  lA  Beche,  «nd  other  authors,  have  detailed 
similar  facts  occurring  in.  other  parts  of  the  world.  But  in  regard 
to  the'  chert  deposits,  and  the  immense  quantities  of  t)etrified 
wood  connected  with  them,  I  think  we  muBt  look  for  the  agency 
of  some  other  cause.  The  circumstance  that  those  beds  contain, 
daells,  either  marine  or-  fresh  water;  or  both, .  is  indubitable  evi- 
dence, that  they  are  an  aqueous  deposit.  But  whether  they  were 
CMriginally  deposited  in  their  present  form,  or  whether  they  ajre  a!-- 
tered  rocks,  is  at^uestion  about  which  |bere  may  pedfiaps  be  sqme 
difference  of.  opinion.  It  is  perfectly  obvious,  that  since  their 
formation,  they  have  been  sulrjected  to  the  action  of  an  internal 
force,  which  has  thrown  them  up  and  broken  them  in  pieces,  and 
perhaps  in  some  degree  ehaqged  their  constitution.  The  inland, 
also,  in  the  trap  formation  and  in  the  contiguous  altered  rocks, 
affords  the  most  ample  evidence  of  comparativelyrecent  igneous 
aetion  on  a  brcmd  scale.  The  position  of  the  strata,  ^so,  being 
conformable  with  those  of  the  clay  formation  and  n6t  separated 
by  any  definite  lines,  might  be  considered  as  favoring  the  suppcn 
sdtion,'  that  they  both  bdonged  originally^  to  the  same  class-  of 
rocks.  Though  I  know  of  no  example  on  so  large  a  scale,  where 
socks  of  this  description  can  clearly  be  traced  to  ^ueh  an  origin, 
yet  cases  of  a  more  moderate  extent  are  not  upfrequent.  And  if 
we  admit,  with  Lyell,  that  all  the  earlier  dates  are  merely  meta- 
morphic  tockd,  changed  from  sandstone  and  other  fragmentary 
deposits  into  their  present  s^mi-crystalline' forms  ^y  internal  heat, 
we  seem  to  ha^e  an  acknowledged  cause  adequate  to  the  effect. 
But,  however  sublime  and  interesting  such  a  conception  may  be, 
we  are  not  perhaps  yet  prepared  to  aAtmt  it  among  the  sober 
truths  of  geology.  But  independently  of  this  objection,  there  are 
peculiar  circumstances,  which  seem  to  refer  the  bed§  in  que^on 
to  another  origin.  I  have  already  remarked  that  the  shells  im- 
bedded in  them  sh6w,  tbat.they  were  originally  deposited  from 
water ;  and  the  fact  thai  the&e  shells  are  peculiar  to  the  chert-^ 
that  is,  are  not  found  in  strata  of  the  clay  formation — seems  to  be 
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conclusive  evidence,  that  th^  two  clasdes^^of  rocli[0  welre' formed 
under  different  circumstanced  All'  the  chert  beds  do  not,  indeed, 
contain  shells ;  but  as  they  are  not  found  in  any  of  the  strata  of 
the  other  f6rmation,  they  seem  to  indicate  iei  palpable  line  of  dis- 
tinction between  the  two. 

If  then  we  refer  the  chett  and  the  petrifactions  connected  with 
it  to  a  silicious  solution,  we  may  still  inquire  from  what  source 
such  a  solution  could  have  been  derived.  '  It  is  well  known,  that 
pure  silicious  deposits  from  hot  springs  ^re  not  uncodfmion,  and 
that  such  spritigs  abound  in  volcanic  countries.  The  Gejrsers  of 
Iceland  are  striking  exalnples  of  this  kind.  And  thougli  Antigua 
is  not  at  present  a  volcanic  island,  it  presents  th6  most  manifest 
exhibitions  of  igpeous  agency  at  no  very  remote  period.  These 
silicious  deposits  and  immense  fossil  transforinations  may  have 
taken  place  at  that  ti me,. eithet  from  subaqueous  springs  charged 
with  siler,  or  large  bodiei^  of  water  thrown  up  from  the  bowels  of 
the  earth,  and  spread  out  on  the  surface*  in  the  form  of  basins. 
The  low  position  of  the  part  of  the  island  where  these  beds 
iabound,  would  perhaps  favor  this  supposition.  I.  am,  indeed, 
aware  that  the  subject  of  silicious  solution^  iB  ,yet  involved  in 
great  mystery — ^the  process  by  which '  tiature  dissolves  silica, 
having  yfet  in  a  great  measure  evaded  the  scrutinizing  eye  of  sci- 
ence—but  the  fact  is  among  the  best  ascertained  phenomena  of 
geology,  and  may  therefore  be  employed  in  the  explanation  of 
those  deposits,  which  other  circumstances  would  naturally  refer 
to  such  an  origin. 

I  cannot  but  regard  th^  fact,  that  minute  fibres  of  the  roots  of 
trees,  and'  tender  leaves  and  fruits,  which  must  certainly  have 
been  destroyed  by  the  least  degree  of  violence,  are  found  among 
the  fossils,  as  furnishing  additional  evidence,  that  the  lapidifying 
process  took  ^ace  in  a  silicious  solution.  It  does  not  appear  pos- 
sible, that  ^ny  great  degree  of  heat  diould  have  existed  in  the  su- 
perficial strata  of  the  earth.  Without  having  destroyed  every  thing 
on  the  surface  in  the  fonn  of  woody  fibre. 

Buf  there  is  another  class  of  silicious  fossils,  found"-  in  the  cal- 
careous formation,  at  a  distance  of  several  miles  from  the  chert 
deposits,  which  cannot  be  explained  upon  any  of  4he  preceding 
hypotheses.  They  are  the  silicified  shells  and  corallines,  which 
I  have  already  described  as  occurring  both  upon  the  Bur6»e  of  the 
earth  and  in  Ibwer  strata.    The  corallines;  especially,  are^so  per* 
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fectly  agatized,  that  they  are  put  by  lapidaries  for  jewefry  and 
other  ornamental  purpose^.  In  addition  to  these,  nodules  of  ti^ert 
are  found  in  th^  clay  formation]  detached  firdm  the  bed^  of  chevt ; 
and  also  agate  nodules,  of  which  I  have  beifore  spoken.  I  do  not 
see  how  either  of  these  classes  o(  fosnls  and  minerals  can  be  re- 
ferred to  silicious  springs;  for  there  id  no  evidence  that  Buch 
springs  have  existed  where  they  are  found,  or  that  they  could, 
under  any  circumstances,  ha^e  been  produced  by. them.  I  am 
aware,  that  Lyell  and  some  other  geologists  h^ve  ascribed  analo- 
gous phenomena  to  heated  vapors  smd  aqueous  solutions  charged 
with  silex,  and  forced  up  through  the  superficial  strata  from  the 
interior  of  the  earth.  To  say  nothing  of  the  adecpiacy  or  inade- 
quacy of  such,  a  cause  to  pioduce  the  phenomena  in  question,  I 
tfiink  a  person  who  has  weU  considered  the  concretions  with 
which  many  clay  beds  abound — the  nodules  of  flint  in  chalk — 
the  segregation  of  mineral  matter  from  the  mass  with  which,  it 
musi  have  been  originally  blended,  and  its  aggregation  into  dis- 
tinct crystalline  forms — and,,  also,  the  contents  of  metalliferous 
veins  and  fossil  fissures  of  rocks;  must  have  recognized  an  agency 
better  adapted  to  the  present  case,  than  any  sublimation  from  the 
interior  of  the  earth.  Mr.  Bird's  suggestion,  atthe  last  meeting 
of  the  British  Assocjiation.for  the  Advancement \of  Science,  -tfiat 
wood  is  silicified  by  electrical  i)ifiuenee,  is  celrtainlycountenance^ 
by  many  facts  ,*  and  it  is  to  be  hoped,  that  the  experiments  which 
he  has  commenced  on  the  subject,  together  with  those  on  the 
formation  of  minerals,  wiU  do  someth^g  towards  defining  an-- 
other  boundary  of  the  immense  but  mysterious  domain  of^c- 
trical  agency.  It  is  possible  tbatall  the  petrifactions  of  which  I 
have  spoken  in  Antigua,  may  at  length  be  referred  to  this  source.  I 
see  nothing  in  their  character  or  circumstances  which  forbids  such 
a  supposition ;  but,  in  the  present  state  of  our  knowledge,  J  think 
the  explanation  w;hich  I  have  given  is  the  mpst  probable.  I  am 
aware,  however,  that  these  fossils  and  the  whole  geology  -of  the 
idand  need  a  much  more  minute  examination  than  they  have  yet 
received,  in  order  to  draw  any  theoretical  conclusions,  in  which 
entire  confidence  can  be  placed.  I  know  of  no  field  which  would 
more  amply  repay  the  geologist  for  such  an  examination ;  BJni 
should  the  imperfect  sketch  which  I  have  given,  have  no  other 
efiect  than  to  direct  the  attention  of  some  one  to  this  island,  I 
shall  not  consider  myself  to  have  labored  in  vain. 
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Aar.  Y.^^Remarks  on  the  Oeohgy.and  Topography  of  .Wedem 
New  York;  by  George  E.  Hates,  of  Buffala 

In  a  former  paper,  inserted  in  this  Journal,*  I  endeavored  46 
flbow,  that  the  rock  formations  in  the  western  part  of  this  state 
belong  to.  the  transitioti  series^f  I  now  p^pose  to  offer  some  ob- 
servations on  the  causes  wiiich  produced  the  disintegration  and 
removal  cJf  extensive  strata  of  these  rocks  from  their, ancient  beds 
of  deposit,  and  gave  rise  to  the  existing  topographical  phenomena. 
-  The  "sallferous  rock"  of  i^of,  Eaton,  which  I  there  designated 
as  the  old  red  sandstone,  forms  the  southern  shore  of  Lake  On- 
tario. It  has  an  average  breadth  of  about  six  miles,  nearly  a  level 
surfeu^e,  mid  is  little  eleVated  above  the  lake.  Its  southern  bounr 
dary  is  marked  by  the  great  limestone  terrace,  under '  which  it 


Overlying  this  old  red  sandstone,  is  a  group  c^  calcareous  rock&-^ 
the  "geodiferous**  and  "  comitiferotis"  of  Prof  Eaton-*-with  their 
accompanying  shales ;  which  are  evidently  equivalent  to  the  moun^ 
tain  hmestone  of  'Europe.'  This  formation  terminates  on  the 
nocth,  in  a  line  nearly  parallel  to  the  lake  shore,  ty  an  abrupt  j»e^ 
cipice,  which  forms  what  is  here  trailed  the  **  mountain  ridge.'** 
The  limestoniB  district  forms  a  kii\d  of  terrace,  bounded  on  the 
north  by  this  precipitous  escarpment)  and  on  the  south  by  the- 
mountainous  region  which  occupies  the  south  tier  of  counties 

Superimposed  on  the  mountain  limestone,  we  have  a  series  of 
shales  and  slaty  sandstones  of  great  aggregate  thickness,  dipping, 
as  do  the  formations -already  noticed,  in  a  ^utberly  direction,  but 
less  able  to  resist  the  ppwetful,  degrading  action  to  which  all  have 


•  Vol.  xtii.  p.  241.  '  ^ 

f  As  early  as  18^,  Pr.  Bigsby  suggested  that  the  horizontal  limestone  of 
Western  New  York,  as  well  as  that  of  the  Cahadas,  was V"  the  representatire  of 
file  momitain  or  CarbonifiirouB  lime/Mone  or  England."  See  Americaa  Joqmaly 
Vol.-viii.  p.  76  and  onwprd,  ^.  '  '  • 

Again^  in  1829,  Prof.  Vanuxem  stated  His  coiiTictioD  that  they  were  transiiion 
rocks,    fljid.  Vol.  XVI.  p.^4. 

In  Bak6weirs  Geology/ second  Anierican  edition,  p.  369,  the  same  opinion  ui 
repeated  :  notwithstanding  wh^h,  from  the  confusion  produced  by  the  introduc- 
tion of  ^new  names,  and  an  apparent  disposition  to  adhere  to  the  classificalipn  of 
Prof*  Eaton,  they  have  till  very  recently  been  generally  regarded  as  beldnging  to 
the  secondary  class. 
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evidently  been  exposed.  The  deep  valleys,  which  penetrate  this 
formation  in  asoUtheriy  direction  from  the  great  limestone  terrace; 
the  dividing  ridges,  also,  which  havfe  their  northern  terminatiomf 
on -the  same  terrace,  becoming  more  rugged  and  mountainous  as 
they  approach  the  Pennsylvania  state  line,  with  flieir  sides  deeply 
furrowed  by  precipitous  gullies  and  ravines,  are  sufficient  proofs 
that  other  causes  of  deuudation  than  the  ^nsignific^t  streams 
w^ich  traverse  these  valleys,  have-been  in  operation* 

One  peculiar  feature,  which  adds  greatly  to  the -picturesque 
scenery  of  Western  Nfew- York,  arises  from  the  feet  that  niany  of 
these  valleys  have,  been  excavated  to  a  level  below  the  genera! 
escarpment  of  the  limestotle  terrace,*  which  cbnsequently  forms 
«  barrier  at  their  mouths,  and  gives  rise  to  most  of  those  beautiful 
sheets  of  watei^so  justly  admired  by  the  lovers  of  fine  iscenery. 
This  feature  will  again  be  alluded  to  further  on. 
-  The  Aggregate  thickness  of  the  rock  strata,  from  Lake  Ontario 
to  the  northern  outcrop  of  the  coal  in  Pennsyltania,  is  estimated 
by  Mr.  James  Hsdl  at  six  thousand  ahd>fifty  ofae  feet.t\  How  far 
they  extended  to  the  north,  arid' whether  the  primitive  regions  on 
BLther  or  both  Sidfes  of  the  St.  .Lawrence,  were  originally  overlaid 
by  them,  are  questions  difficult  to  solve,  and  whi^h  require  the 
minute  and'  c^refiil  examination  of,  the  geologist.  There  are 
some  circumstances,  however,  which  seem  to  favor  this  conclu- 
sion. It  is  stated  by  Dr.  Bigsby,J  when  speaking  of  the  horb- 
zontal  limestone  of  the  d&nadas,  that  "  this  limestone  forms  a 
horizontal  girdle  around  the  trap  mountain  jof  Montreal,  from 
which,  as  from  a  centre,  large  veins  or  dykes  rdidiate  into  the  ad- 
joining limestone  to  the  distance  of  two  miles  in  some  cases  to 
my  own  knowledge,  and'even  to  La  Chine,  according  to  informa- 
tion received  from  M.  Burnett,  chief  engineer  to  the  I^  Chine 
Canal.  The  limestone  in  its  upper  strata,  is'brown  and  crystal- 
line, biit  black,  compact,  and  slaty  below.  It  contains  in  immtense 
quantities*  the  organic  remains  peculiar  to  the  mountain  .limestone^ 
of  England  and  Ireland."    It  is  also  stated  by  Prof.  Vanuxenj,<^ 

.  *' Since  writifig  the  above,  i^y  attention  has  been  called  to  the  fact  that^r. 
David  Thomas  communicated  this  pbeDomeDOO  to  Prof.  Eaton  in  1830.  S^  Amer- 
ican Journal,  Vol.  xvtii.^  p.  376. .      *  ~         .    ' 

t  New  York  Geological  Report,  1838.    See  Atlas. 

X  American  Journal,  Vol.  Yiii.  p.  71.  ' 

§  New  York  Geological  Report,  1838,  p.  255.  . 
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that  Qxt^isive  uplifts  have  b^n  produced  on  the  northera  slope  of 
the  'galley  of  the  Jilohawk,  "  which  have  deranged  the  surface, 
and  destroyed  the  Qoixtinuity  of  strata  and  rock^apd  crated  to  the 
casual  observer,  where,  the  yr^i  exists,  the  greatest  af^parent  con- 
fusion as  to  their  superposition  or.  qrder  of  arrangement."  This 
being  the^xiase  on  the  flank  of  this  prinutive  range,  where  the  sedi- 
mentary rocks  come  in  contact  with  it,  is  conclusive  evidence'that 
they  ,were  deposited  before  the  uplifts. took  place,  and  may  there- 
fore have  beep.spread  out,  aqd  occupied  the  whole  district 

Whether  /this  were  so  or  not,  there  can  be  no  doubt  that  the 
rock  strate  in  the  western  pdrt  of  New  York,  hare  been  disinte- 
grated and  removed,  from  extensive  tracts  north  p/  their  present 
limits.  It  would  be  absurd  to  suppose  they  were^  deposited  in 
such  ridges>  with  steep  escarpments,  as  we  now  find  them.  Na- 
ture does  her  wofk  less  artificially.  The  outcropping  edges  of 
these  strata ;  the  waterwom  and  scnnewhat  polish^  surface  of 
the  limestoQe  rocks ;  the  deep^ valleys  which  penetrate  the  shale ; 
and  the  precipitous- escarpments  of  the  more  enduring  strata,  bear 
the  unequivocal  impress  of  secondary  causes;  All  mtist  admit, 
that  t^e  present  surface  has  been  shsq}ed.by  the  process  of  xemo* 
val)  long  since  that  of  deposition  was  completed. 

,  That  these  rocks  were  deposited  at  the  bottom  of  ^i  ocean,  is 
evinced  by  their  fossil  contents ;  that  they  hate  been  elevated  from 
its  watery  bed,  requires  no  additional  evidence  other  than'  their 
present  altitude  above  its  permanent  level  .  If  we  seek  for  the 
cause  of  this  gigantic  phenomenon,  and  trace  the  ascen^ng  strata 
in  a  direction  opposite  .-to  their  dipj  we  invariably  come  to  primi- 
tive rocks,  oroth^c  proofs,  equcJly  unequivocal,  of  vokantc  agency. 
If,  then,  as  is  now  very  generally  admitted,  these  .primitive  dis- 
tricts were  the  original  centres  of  elevation ;  if  the  process  was 
gradual  and  continued  for  an  indefinite  period ;  or  waa  intermit- 
tent, being  active  at  one  point  while  dormant  ait  others ;  these 
vast  changes,  as  well  as  those  of  alike  character  in  other  parts  of 
the  world,  may  be  explained  on  rational  principles.  We  need 
no  longer  be  driven  to  the  poor  necessity  xjf  supposing  a  train  of 
caiises  which  may  never  have  existed,  and  which  jf  admitted  Xo 
have  operated,  would  pn^bably  have  produced  results  far  difierent 
^m  those  usually  attributed  to  them.  Why  not  then  lay  aside 
the  fashion  of  attempting  to  explain  imch  phenomena  by  invoking 
Ihe  assistan^^e  of  the  Noachian  Deluge,  or  of  tremendous  inunda- 
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tjions,  sweeping  overthe  tops  of  the  highest  mountains,  .prbduced 
"  by  the  flux  apd  refltix  of  mighty  deluges,  caused  by  the  sud- 
den election  of  moimtuu  chains  in  yarious  parts  of  the  globe  ?"^ 
Sound  philosophy  forbids  these  violent  presumptions,  particularly 
when  the  facts  adtf^t  of  ezfdanaticHis  more  consonant  with  the 
natural  Drder  of  events. 

The  condition  of  a  continent,  gradually  elevated. from  the 
ocean,  whether  by  volcanic  action,  or  by  the  expiansive  force  of 
crystallization,  or  by  any  oth^  cause  whatever,  would  be  such 
as  -to  a^rcount  for  all  the  geological  phenomena  hitherto  attmbuted 
ta^e  mechanics^  action  of  water.  Every  portion  of  a  continent 
thus  reclaimedy  must,  in  succession^  have  been  the  bed,  and  then 
the  beach  of  an  ocean.  .  Every  portion  mu^t  have  been  subjected 
to  the  action  of  the  waves  and  th^  tide9.  When  lashed  into  fpry 
by  the  raging  storm ;  and  for  a  period  of  time  only  limited  bjT 
th6, greater  or  less,  rapidity  of  the  elevatory  process. 

When  any  considerable  portion  had  become  permiUiently  ele- 
vated above  tide  wat6r,  it  would  form  a.  water  shed,  "collecting 
the  rain  into  rivulets,  which,  finding  their  way  to^tl\e  ocean, 
would  cut  out  narrow  channels  for  tfa^r  beds.  But-  the  effect  of 
these  streams  m  the  formation  of  valleys,  by  deluding  and  tear- 
ing iip  the, rocky  strata,  would.be  insignificant  in  (comparison 
withr  the  action  of  the  surge  at  those  points  where  their  waters 
were  disembogued.  As  eath  portion  of  m^ch  chtonels  would 
successively  be  exposed  to  their  combined  action,  and  fnust  suo- 
cessiyely  form  the  bed  of  :aa  esti^ary  at  the  valley's  mouth,  we 
can  readily  account  for  thdrexcavation,  to  a  greater  or  less  eltent,' 
in  proportion  to  the  hardness  of  the  rocky  bed,  to  the  violence  of 
the  waves  and  tides,  and  the  duration  of  their  adtion.  ^  In  these 
estuaries,  the  comminuted  materials  would  assume-nearly  a  hori- 
zontal position,  and  when  left  dry^  would  resemble  the  alluvial 
plains  or  "  bottoms,"  which  border  most  of  our  rivers.  Should 
a  sudden  rise^of  a  few  feet  take  place,  the  water  would  at  first 

*  Nearly^  every  geological  writer, -excepting  Lyell^  whose  works  have  Allen  mi'*. 
Aei  my  bbserration,  eyep  without  iqcludiog  those  who  have  evidently  heen  influ- 
enced more  by  theological  than  scientific  views,  has  drawn  largely  on  these  won- 
derful deluges  s  and  the  means  by  which  they  are  supposed  to  have  been^. produced, 
are  equally  &nciftil'  with  the  jpresumption  itself.  The  passage  firom  which  th« 
above  quotation  is  taken,'  (see  Hitchcock's  Geology  of  Mass.,  p*  ^242,^  is  perhape 
not  a  very  extravagant  specimen  of  this  kind  of  hypothetical  reasoning.  See  also 
p.  218.  . 
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vtce^e-;  but  by  the  aetion  of  the  wares  aad  tides  on-tbisr  dluvial 
Hiud,  they  would  soon  regain  poeBes8ioii:.of  that  part  <>f  their  for^ 
mer  bed,  bordering  the  stream  to  a  greater  or  les^  ^tent.  The 
centre  of  the  valley  would  thereby  be  lowered ;  and  this  pro- 
oess  being  repe^ed,  a  series  of  terraces,  or  ^eps,  would  re- 
sult, precisely  similar  to  those  in  th^  vaUeyof  the  Connecticut 
riVer,  which  Prof.  Hitchcock  attributes  te  the  flqviatile  action  of 
existing  streams.*  Valleys  could  thus  be  formed  where  streams 
of  BO  great  magnitude  ever  flowed,  and  where  currents,  except 
tbe  ordinary  ones  of  the  ocean,  never  existed. 

The  formation  of  sand  banks  sind  of  ^gravel  beds,  the  rounding 
and  transportation  of  boukiers,  the.  formation  and  distribution  of 
-W^hat  we  call  diluvium,  all  admit  the  same  simple  explanation. 
Truth  is  said  to  be  more  wonderful  than  fiction;. however  this 
may  be,  it  usually  proves  more  simple  than  Jiypothesfe.  We 
ought  not,  therefore^ .  to  Aj^  surprised,  if  the  phenomena  which 
have  led  to  the  crude  notion  of  a  deluge,  or  asncceseion  of  dehiges, 
have  been  produced  by  an  agent  no  less  active  now  than  at  any 
former  time ;  an  agent^  as  much  more  powerful  in  its  action^  as 
it  is  permanent  in  its^dufation. 

Could  the.  Atlantic  be  drained  of  its  waters,  we -should  £nd 
gpEeat  diversity  of  surface  ;  and  that  portion  occupied  by  the  Gulf 
stream,  would  unquestionably  present  a  sucoessie»  of  be^  of 
sand,  gravel,,  clay,  &c.,  with  boulders,  more  or  less-  profusely 
distributed,  in  proportion  to  their  proximity  to  beds  of  rock>  oi^ 
cUfls,  wbieh  have  been  successively  undermined  by  the  contin- 
ue action  of  the  surge.  Iii  other  words^ .  we  should  find  the 
Soriace^covered  with  diluvium,  and  arranged,  perhaps,  very  much 
after  ibe  fashion  of  that  in  Massachusetts,  described  by  Prof. 
Hitchcock,- as  exhibiting  '' concavities' and  convexities  resem- 
bling very  -  much  the  sandy  or  gravelly  bottom  of  existing 
fitoreams,-  where  the  current  has  been  very  rapid."! 

Assuming,  then,  that  the  transition  rooks  of  western  New 
York  extended  far  to  the  north,  probably  or  possibly  covering 
that  portion  of  this  State,  and  of  Canada,  which  now  coristiUUe 
'  the  primitive  districts,  and  which  seem  to  have  been  the  nearest 
points  of  disturbance,  it  must  follow  as  a  consequence,  that  they 
were  the  first  brought  into  contact  with  the  waTes  by  the  process 

*  Geology  of  Massadiusetts,  p..l34.  f  }b.  p.  144. 
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of  eJevatioiL  As  tew  points  eould^then  have  be«i  permntiently 
raised  above  the  ocean,  east  of  the  Rocky  Mountains,  the  actiori^ 
^  the  sqrge  vta»  upbrofcen ;  and  it  in.  highly  probable,  that  for  a 
conisiderahle  time,*  the  two  prooieBses  of  elevation  ^nd  dimntegra'*' 
tion,  made  eqnal  progressl  When,  "however,  the  [mmitive  nw- 
deus  wa&laid  bare,  and  Mbunt  Mar^y  had  attained  an  elevatiofi 
above  thcr  level  of  the  ocean,  and  bid  defiance  to  its  waves  and 
the  thunders  of  its  Storms,  then,  and  not  till  then,  New  York  ob^- 
tallied  her  first  ^<  foothold  on  terra  firma."  This  "  war  of  the 
elements','^  however,  mu^  have  been  of  long  continoance  before 
,  any  portion  of  the  sedimentary  rocks  were  rescued  from  thfe  do- 
minion of  the  ocean.  Mount  Marcy  has  an  elevation  of  546T 
feet;*,  while  Roundtop,  of  the  Catskill,  joomposed  of  sedimen- 
tary rocks,  is  but  3804  feet  ;\  and  from  the  best  data  in  my  po9- 
sessioQ,:!:  the  bigbest-peaks  of  the  dividing  ridge  which  separate*^ 
the  streams .  flowing  south  from  those  which  take  a  northern 
course  to  the  St.  Lawrence,  do  not  probatrfy  exceed  8000  feet 
above  tide  water.  The  elevation  of  this  part  of  the  ^coiHinent, 
therefore,  must  have  been  exceedingly  gradual,  to  giv€  time  for 
the  degradation  a:nd  removal  of  such  ^  immetise  amount  of  tmlU 
ler  ;  and  it, would  seem  probable,  that  it  was  not  till  the  shoals 
had  become  so  .extensive  as  to  obstruct  the  further  actiod  of  th^ 
waves  «nd  arrest  Ae  removal  -of^the  detritid  matter,  that  ttiia 
.ridge  attained  a  permanent  elevation  above  tide  water. 

Whether  it  prove  true  or  not,  that  these  rocks  have  be^n-i*^ 
moved  to  so  great  an  extent  asthe  foregoing  train  of  reasoning 
presupposes,  is  of  little  consequence  to  tlft  mlun  question  under 
eohsideration.  The  broadest  ground  has  been  assumed,  in  order 
to  show  that  the  causes  assigned  for  the  topogreq)hical  phenom- 
ena of  this  part  of  the  state,  are  abundantly  •sufficient,  not  only 
to  acepunt  for  what  we  actually  witness,-bttt  also  for  any  extent 
of  change  Which  facts  may  hereafter  demonstrate* 

~  SuppotiAg  even,  that  no  very  greit  extent  of  strata  have  been 
removed,  that  these  ancient  deposits  thinned  out  rapidly  on  the 
nprth,  and  that  the  surface  has  only  received  stich  modifications  * 
as  are  every  where  apparent,  from  the  remaining  strata;  is  there 


*  ProC;  EmmoDfl,  New  York  Geological  Report,  1838^p.  244. 
t  Prof.  Emmons,  New  York  Geological  Report,  1837,  p.  100. 
t  Bee  Am.  Journal  of  Science,  Vol.  lUiq.  p.  ^2SL 
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any  power  in  natitre  with  which  'we  are  acquainted,  other  than 
the  one  auggested,  capable  of  eff<^ting  the  change  with  so  mbch 
regularity  and  order?  Every  inch  of  surface  has  been  subjected 
to  the  denuding  agexit ;  the  tops  of  the  highest  hills,  no  less 
than  the  limestone  platform,  bear  the  scars  and  scratches  of 
the  contending  elements.  The  sur&c^,  except  on.the  steep  es- 
carpments, is  every  wher^  covered  with  a  thick  coat  of  diluvium;- 
composed  of  wat^r-wom  pebbles,  boulders,  sand,  &c.  Tba  val- 
leys are  often  deeply  filled  with  these  materials,  nipre  Or  lees 
.c<Hnminuted ;  and  sometimes  they  contain  (arge  quantities  of 
detrttal  matter,  little  worn,  evidently  derivcid  from  strata  similar 
to  those  of  the  adjoining  hills.  .    '  ^     - 

The  conditionof  an  ancient  inland  lake^  which  has  burst  its 
barriers  and  disappeared)  could  not  account  for  these  things ;  nor 
could  its  drainage  from  a  higher  to  a  lower  plain,  as  suggested  by 
Prof.  Rogers,t  excavate  the  deep  and  long  ravine  through  which 
the  Niagara  now  flows,  it  is  equally  idle  to  suppose,  that  the  ex^ 
isting  streams  have  excavated  die  valleys  thmugh  which  they 
,  flow  j  much  less  could  they  have  effected  the  comminution  iemd 
uniform  distribution  of  the  coat  of  diltrtium.  And  as  lor  a  sud- 
den inundation,  deluge,  or  any  succession  of  them,,  (aside  from 
the  improbability  of  nature  stepping  ^  far  out  of  her  ordinary 
track,)  had  they  been  sufficiently  powerful  to  tear  up  the.strata, 
and  lay  bare  so  large  a  district  of  the  limestone  rocks,  we  should 
hardly  expect  to  find  the  work  so  systematically  accompli^ed. 
A  great  deluge,'  it  is  true,  may  account  for  the  uncovering  of  the 
limestone ;  and  by  sweeping  heavy  boulders  over  its  surface, 
might  hav^  produc^  the  ^<  diluvial  ^scratches."  But  portions  of 
(his  roek  are  highly  polished,  and  indicate  a  much  longer  con- 
tinuance of  the  watery  frictjon  thaii  is  consistent  with  the  notion 
of  adeluge^  The  systematic  and  parallel  anacUgemeat  of  the 
long  sloping  ridges,  composed  of  shsde  and  sandstone,  oo  better 
adiqpted  to  resist  a  sudden  and  overwhelining  inundation  than 

— ,-- T ; '-^ r— C, 

*  The  nninemat  prbofr  that  tfaii  wJiole  region  WM^onee  mibmei^,  oarij  led  to  > 
the  theory  of  an  aocreatlake,  far  moreeztensive  than  any  or  ail-of  the  exiftinf 
onef  pat  together.  Had  the  pats  thrbogh  ihe  Highlaade  heen  elosed  up,  and  a 
barrier  of  sufficient  height  eziited  acroea  the  valley  of  the  3t.  Lawrence,  each  a 
lake  matt  have  been  the  reeult.  But  these  hare  not  been  rendered  probable  by 
any  indications  hitherto  discovered ;  and  there  it  no  reason  for  presuming  that 
they  ever  existed. 

t  See  American  Journal,  Vol.  z^vii.  p.  389. 
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those  pontioivs  which  hay6l)een^  removed,  from  the  interm^iate 
valleys,  cQuld  hardly  have  resulted  from  any  sudden  inruption  of 
water.  The  strata  would  have  been  Jndiscriminately  torn  lip^ 
and  .the  ruins,  instead  of  being  finely  pvdverized,  and  beautifully 
distributed  oyer  the  surface,  to  hide  the  "  nakedness  of  the  land,^^ 
and  prepace  it  for  cultivation,  would  have  been  thrown  together 
by  the  eddies  of  the-currents  into  unsightly  heaps ;  and  this  fair 
region,  instead  of  being  the  "  garden  of  the  West,"  would  have 
presented  to  view  the' uncouth  surface  of  barren  rocksj.and  would 
have' ofiered,  comparatively,  few  inducements  for  the  laborious 
enterprise  6f  the  agriculturist  • 

But  to  ireturn. — Suppose  this  dividing  ridge  to  have  attained 
an^  elevation  above  tide  water.  The  southern  slope  would  pre- 
sent to  the  waves  the  smooth  surface  of  the  strata ;  whereas  their 
basseting  edges*  would  be  exposed  on  the  northern  declivity.. 
Deep  ndtches  would  soon^be  worn  into  it  frptnboth  sides,  which 
would  occasionally  interlock,  and  son^etimes  ineet ;  thereby  cut- 
ting the  ridge  into  a  series  of  islands,  with. tran^erse  passes  be- 
tween them.  These  islands  now  fomi  the  highest  peaks  of  the 
lange;  and  the  passes  correspond  to  the  elevated  valleys,  in 
which  the  princi;»l  streams  take  their  rise. 

When  a  considerable  elevAtion  Had  been  attained,  smaH  stream* 
lets  woald  collect.;  and  at  the  places  where  they  entered  the  sea, 
the  waves  and  the  tides  would  be  more  powerful  in. tearing  iq> 
and.  removing  the  shaly  rocks, .  than  at  any  other  points;  and 
thereby  a  system  .of  vedleys  of  denudation,  precisely  similar  to 
those  we  here  witness,  wouFd  be  <^ommenced.  On  the  southern 
sbpe,  wh^e  the  streams  flowed  over  the  incUned  pdanes  of  the 
strata,  in. the  direction  of  their  dip,  they  i^ould  meet  few  ob- 
structions, and  lakes  would  seldom  be-formed.  Not  so  on  the 
northern  declivity.  There,  where  the  streams  fiowed  over  the 
*  edges  of  the  strata. in  cm  opposite  direction,  each  harder  layer, 
being  longer  able  to  resist  the  denuding  process,  would,'  for  a'cer- 
.  lain  distance,  form  the  bed  of  the  stream;  and  the  dip,  being  in 
the  direction  opposite  to  the  current,  a  succession  pt-  pools:  of 
slack  water  would  result.  These  phenomena  may  frequently  be 
illu^rated  by  the  small  strelEuns  on  the  northern  slope  of  a  hill, 
where  seme  of  the  strata  are  composed  of  hard,  close-grained 
graywacke;  while  those  on  the  southern  declivity  of  the  same 
hill,  present  an  oj^posite  result. 
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-  The  same  thing  occurs  in  many  of  the  valleys,  buton  a  vastly 
larger  scale  ;  the  shale  and  Sandstone  being  cut  through  and  rt- 
moved  down  to  the  surface  of  the  mountain  limestone,  as  before 
stated.  Ih  cases  like  tl^is,  the  latter  rock,  at  its  northern  otttcrop, 
fomis  a  barrief  across  the  mouths  of  such  valleys.  The  streams 
which  flow  into  thena,  are  obstnwted  at  these  points  ^  and  lake& 
of  greater,  or  lesfe  magnitude  result.  All  of  those  whose  outlets 
are  situated  on  the  line  of  bearing  of  the  limestone-strata,  ixrhieh 
extends  from  the  Niagara  to  the  Hudson  rivers,*  as  Canandaigtia, 
Senec8^  Cayuga,  Skaneateles,  and  some  of  the  smaller  lakes, 
doubtle^  owe.  their  origin  to  this  peculiar  feature  in  the  dip  and 
arrangement  of  the  strata.  Other  valleys,  also,  in  this  range, 
were  probably  once  occupied  by  lakes.  In  that  of  Bristol,  the 
depth  jof  the  alluvium  is  unknown.  In  sinking  wells,  trunks  of 
trees  are  met  with  at  considerable  depths ;  and  in  one  instance,  a 
frog  is  said  to  have  been  dug  -up,  which,  on  being  exposed  to  th^ 
vivifying  influence,  of  the  sun,  tobk  advantage  of  his  newly  ac- 
quired freedom,  aaid- hopped  ofi",  with  much  apparent  satisfaction. 
'  Lake  Erie  is  somewhat  similarly,  situated,  in  as  much  as^  the 
floor,  of  its  basin,  and  the  barrier  at  its  outlet,  are  formed  by  the 
mountain  limestone.  But,  instead  of  lying  alright  angles  to  the 
bearing  of  the  strata,  it  occupies  a  basin  at  the  jimction  of  the 
shale  andJiraestone,  formed  by  the  removal  of  the  outcropping 
edges  of  the  former.  Its  longitudinal  direction,  therefore,  has  a 
general  coincidence  with  the  lino  of  bearing  of -the  strata  |  and 
its  nqrth western  shore,  consequently,  is  formed  by  the  mountain 
limestOBCy  which,  in  that  direction,*  attains  ah  elevation  above 
the  surface. of  the  lake,  and  underlies  the  peninsula  m  Upper 
Canada,  included  between  Lakes  Erie,  Ontario,  Simcoe  and 
Huron,f  ..  ' 

.  Before  thi3  limestone  terrace  had  become  sufficiently  elevatisd 
to  shut  out  the  .sea  from  the  basins  now  occupied  by  thes^  lakes, 
their  chores  were  jswept  by  its  waves,  and  they  differed  in  na 
material  features,  from  the  icstuaries  of  rivers,  or  the  bays  which 
indent  our  sea  coasts  at  the  present  day.  It  is  highly  prbliable, 
also,  that  a  strong  current' set  in  through^the  Gulf  of  St.  Law- 
rence, and  found  its  exit  through  the  valleys  of  the  Mohawk  and 

•  Prof.  Vanuxemj  New  York  Geological  Ret>ort,  J 838,  p.  872. 
,f  Dr.  Bigsby,  American  Journal,  Vol,  Till.,  p.  78.  .  \    . 
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Hudson  ;  forming  for  itself  a  channel  through  the  Highlands,  if 
that  pass  did  not  previously  exist.  -      - 

Thp  large  quantity  of  primitive  bouldeis. scattered  oyer  the  sur- 
face, and  distributed  promiscuoDsJy  through  the  diluvium,  would 
seem  to  indicate  scnne  syicb  movement..  That  they  caine  from 
the  north,  has  often  been  suggested ;  and  the  fact,  that  the  fiear* 
est  primitive  rocks,  in  place,  occur  in  that  direction,  Fenders  the 
assumption  highly  probable.  I  haye  noticed  one  .within  ihe 
boundaries  of  this  city,  cotitaining  the  Labradorite.  It  is  doubt- 
less identical  with  the  Hypersthene  rock  in  Essex  county,^  or 
with  a  similar  ro»ck  described^  by  Dr.  Bigsby,  as  occurring  <3n  the 
Diortheast  coast  of  Lake  Huron,t  and  probably  came  from  one  of 
'  those  locations.  That  loose,  masses  of  rock  have  been  frozen  into 
cakes  of  ice,  and  widely  distributed  over  the  surface  of  the  earth, 
seems  to  admit  of  no  doubt,  as  the  same  phenomenon  ^ll^|fy  ber 
witnessed  in  all  curi-ents  of  the  ocean  which  flo^.from  high  lati- 
tudes towards  the  equatoh 

But  by  whatever  agent  these  bwilders  have  been  transported, 
whether  by  the  buoyancy  of  congealed  water,  and  dropped  ill  a 
more  southern  latitude,  when  disencumbered  of  their  icy  bark,  of, 
swept  -  akmg -by  the  unaided  force  oi  currents,  tides  and  waves> 
they  have  left  their  "  marks"  engraven  on  ^he,*  surface ^^f  the 
limestone  rooks;'  in  characters  which  bid  fair  to  prove  indelible, 
and  by  which  we  may  obtain  a  clew  to  their  early  history.' 

The  Niagara  river  takes  a  course  it  right  angles  to  the  general 
direction  of  Lake  Erie,  and,  in  its  descent  to  Lake  Ontario,  ^ts 
directly  across  the  limestone  terrace,  which,  at  this  point-,  exceed© 
thirty  miles  hi  breadth.  TPhe  upper  strata  of  this- lime-rock,  con- 
tain layers  and  strings  of  chert,  which  form  a  kind  of  net-work, 
and  render  them  almost  incapable  of  disintegration  from  ordinary 
causes.  These  strata  form  both  the  barrier  at -the  outlet  of  Lake 
Erie,  and  the  rapids;  between  Buffalo  and  Black  Ro<ik.  -Below 
the  northern  outcrop  of  these  cherty  layers,  which  may  be  re- 
garded as  forming  a  kind  of  step  on  the  terrace,  and  upon  those 
strata  which  terminate  at  the  mountain  ridge,  he  this  shdlowvaU 
leys  of  the  Tonnewand^  and. Chippewa  creeks,  one  of  which 
flows  to.the  west,  and  the  other,  to  the  east ;  both  entering  the 
Niagara  between  Black  Rock  and  the  Falls. 


•  See  New  York  Geological  Reports,  1837  and  1838. 
f  American  Journal  of  Science,  Vol.  viii.  p.  69. 
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.  The  northern'  boundary  of  the  terrace,  as  before  stated,  termi- 
nates byan.abnipt  precipice,  rendered  more  rugged  and  forbidding 
in  appearance,  fay  Xhe  disintegration  of' the  shale  on  which  it  rests; 
causiuj^.the  hsurder  strata  to  project  from  the  bank,  and  when  sof* 
fioiently  undermined,  t6  be  precipitated  to  the  plain  below.  ^  This 
action  geeis  on,  till  the  talu^  .covers  the- face  of  the  shaly  strata, 
and  protects  them  from  further  disintegration.  The  mural  {veci- 
pice  above  might  apparently  remain  for  ages,  without  suffering 
material  change.  This  escarpment  is  indented  by  numerous  ra- 
vines which  penetrate  the  bank  to  a  greater  or  lees  distance.  -  The 
streams  which  novtc  occupy  these  indents,  are  mostly  insignificant 
in  size;  while  many,  some  of  which  .extend  farthiest  back  from 
the  general  )ine,  drain  but  a  few  hundred  acres,  and-are  only  oc- 
Qupied  by  the, water  which  oo^s.from  tl\eir  banks,.except  during 
heavy  rains,  and  the  thawing  of  the  isnow  at  the  end  of  winter. 
When  viewing  this  escarpment,  it  is  difficult  to  resist  the  conclu- 
sion, that  .the  terrace  once  extended  much  farther  north,  and  has 
been  undenpiit>ed  and  broken  down  by  the  action  of  the  surge. 

Not  unfrequently,  persons  who  visit  the  falls  of  Niagara,  and 
superficially  examine  the  topography  of  the  surrounding  fegion,. 
conclude,  that  the  cataract  was  once  located  at  Lewiston,  seven 
miles  below  its  present  location.,  Full  of  this  grand  conception, 
and  without  taking  into  the  account  the  causes  which  gave  rise 
to  these  general  topographical  features,  they  firQt  attempt  to  ascer- 
tain its  perpendicular  height,  at  that  time.  Havii)g  settled  this  to 
their  satisfaction,,  they  often  launch  forth  in^  a.tjrain  of  calcula- 
tions, alike.  improfitaEle  and  extmvagant ,-  first  to  determine  their 
age,  and  theUj  the  number  of  years  they  will  occupy,  in  their 
backward  course,  before  they  will  jnvade  the  pocky  ramparts  o( 
liake  Erie.*  But,  as.  in  the  onset,  the  origin  of  the  cataract,  one 
of  the  most  important  terms  of  the  problem,  i§  entirely  omitted, 
their  conclusions  are  wholly  erroneous,  apd  are  entitled  t6  as 
little  consideration,  as  the  ''  baseless  fabric  of  a  dream." 

-T— 7 ' : -. ■ » . 

*  After  all,  perhaps  those  geologist^  who  only  view  the  fklb  in  theory,  mi^  the 
most  prolific  in  drawing  such  conclusions.  A  seriea  of  lakes,  situated  like  this 
chain  through  ihe  centre  of  I>h>rth  Axoedca,  with  reeky  bedv  which  sheWe  gently 
ftom  the  shore,  might  perhaps  be  drained  in  the  course  of  ages,  by  the  gradual 
wearing  down  of  their  outlets ;  but  never  so  rapidly  as  to  produce  inundtftiont, 
such  as  are  assumed  to  have  happened,  at  one  time  or  other,  over  m9st  parts  of 
the  earth ;  and  which  thia  hypothetical  deluge,  which  is  to  inundate  the  fair  vallej 
of  the  St.  Lawrence,  some  30,000  yehrs  hence,  is  cited  to  illustrate. 
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In  order  to  understand  the  origin,  and' to  account  ratiojiaUy  fqr 
the  present  Ideation  of  this  cataract^  let.us  go  back  to  the  time 
when  the,  process  of  elevation  wag  going  on,  and  thfe  highest  parts 
ef  this  limestone  ridge  had  just  appeared  above  the  surface  at  low 
water.  It  theli  became  a  partial  bcffrier  across  the  ancient  gulf, 
€Uid  cut-off  the  free  conamuuication  between  its  iouthwestern  ex- 
tremity [now  Lake  Erie)  and  the  northeastern  section.  Across 
fhe  lowest  points  of  the  reef,  a  strong  current  would  be  thereby 
produced,  alternately  flowing^  in  opposite  directions,  during  the 
ebb  and  flow  of  the  tide.  As  the  r^ef  became  more  elevated,  the 
currents  would' gradually  become  more  and  more  confiped  to  thos^ 
passes  where  the  fewest  obstructions  existed.  In  process  of  time, 
some  one  of  these  gaining  the  ascendency,  the  whole  fdfce  of  the 
conflicting  currents  Would  be  concentrated  at  one^  point.  The 
power  of  the  Waves  and  infliix  of  the  tide^  operating  from  below, 
wouldr-'be  applied  to  th.e  best  possible  advantage,  in  tearing  up 
those  strata  which  most  impeded  their  course ;  while  the  cur.ent, 
ccrtnbined  with  the  receding  tide,  would  carry  blT  the  fragmentjs; 
In  this. maimer  the  valley  of  the  Niagara  was  doubtless  formed; 
and  circumstances,  which  will  be  detailed  further  on,  render  it 
highly  probable,  that  the  ledges  above  the  cataract,  ivhich  form 
the  rapids,  had  the  same  origin. 

That  such  a  strait  did  exist,  after  Lake  Erie  became  fresh,  and 
before  the  deep  gorge  below  the  falls  was  excavated,  iig  certain. 
The  ancient  banks  may  be  traced  on  both  sides  of  the  gorge ; 
and  that  portion  of  the  ancient  bed,  from  the  brink  of  the  "preci* 
pice  up  to  the  level  of  the  river  abovct.  the  rapids,  coiltains  a  fresh 
water 'deposit,  embracing  shells  of,  species  identical  with  those 
now  inhabiting  the  waters  of  Lake  Erie.*  This  deposit  consists 
principally  of  gravel,  containing^fragments  and  boulders  of  primi- 
tive rocks,  btit  chiefly  jnade  up  of  water- worn  fragpaents  of 
the  limestone  itself.    At  soncie  places,  at  the  depth  of  froo)  two 

*  The  Unios  appear  Xo  be  a  thick-sb^led  species,  and  consist  of  water-worn 
ficagments.  I  have  not  met  with  aaingle  whDle  valve,  although  recently  \  had  a 
good  opportunity  foi;  examination,  where  an  excavation  for  a  mill-race  was  in  pro- 
gress;, and  likewise  on  Goat  Island,  where  the  bank  had  been  undermined  and 
caved  off.  Thej  are  exceeding>y  fHable,  and  wiU  scarcely  bear  handling.  Some 
of  the  small  univalves^  however,  as  Melania,  Planorbis,  Paliidina,  &c.,  and  pne 
minute  bivalve,  which  I  take  to  be  a  Cycles,  are  not  .only  abopdast^  hut  well  pre> 
■erved,  and  probably  inhabited- the  locality*  The  Umos  may  have  been  brooght 
down  by  the  riv^r  ciirrent.  ' 

.  Vol.  XXXY.— No.  f.  13 
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to  four,or  «ix  feet,  it  is  underlaid*  by  a  very  fine  deposit  of  clay, 
horizontally  stratified,  containing  fragments  of  limestone  similar 
to  the  rock  beneath.  It  appears  to  belong'to  the  extensive  clayey 
deposit,  which  covers  large  tracts  on  the  limestone  range,  and  in 
which  I  have  never  met  with  an/  fossil  remains ;  ahbough  they 
may,  and  probably  will  hereafter,  be  detected. 

The  extent  and  power  of  these  cotmter  currents,  which  e^car 
vated  the  valley  of  the  Niagara,  and  assisted  in,  cutting  down  the 
ravine  below  the  falls,  remain  to  be  determiaed,  when  the  laws 
which  govern  the  ebb  and  flow  of  tides  shall  be  fully  developed, 
and  when  the  shape  of  this  ancient  gulf,  at  this  stage  of  eleva^ 
tion,  shall  be  apprf^ximately  ascertained.  It  is  well  ktiown,  that 
the  height  and  violence  of  tides  ar^  materially  modified  by  the 
direction  of  prevailing  winds,  by  oceanic  currentSj  and  by  the 
shape  of  coasts  and  estuaries.  At  sotne  places  on  the  coast-of 
Eugladd,  as  in  the  Bristol  channel,  the  tide  rises  forty-two  feet,* 
and  in  the  Bay  of  Fundy,  to  the  enormous  height  of  from  sixty 
to  one  hnnclred  feet.t  As  no  lieuid  which  is  now^le^  than  575 
feet  above  tide  water,  had  then  emerged  from  the  ocean-«<inle88 
its  rise  was  less  rapid  than  this  region,  and  the  reverse  is-probabty 
true  of  the 'primitive  districts*- this  arm'^. of  the  sea  had  ample' 
communication  with  the  Atlantic,  tliroggh  the  Gulf  of  St.  Law- 
rence, and  the  valley' of  the  Hudson.  At  this  stage,  the  primitive 
range  in  the  north  of  this  Stat6,  and  those  in  the  New  England 
States,  were  but  islands ;  and  it  is  not  improbable,  when  the  rel- 
ative levels  shall  be  ascertained,*-  that  pther  passes  will  be  found, 
at  a.  less  elevation  above  tide  water  than  Lake  Erie.  Receiving 
the  tidal  wave,  therefore,  through  these  different  channels,  which 
would  meet  iir  the  vicinity  of  Lake  Ontario,  ran  additional  im- 
pulse woMid  be  communicated  to  it,  and  a  tide  would  probably 
result,  fittle  inferior  to  that  at  either  of  the  places  above  cited. 

There  is  another  phenomenon  connected,  with  tides,  which 
ought  not  to  be  forgotten.  ,  If,  as  suggested,  this  strait  received  a 
powerful  tide,  it  might,  when  Vushing  up  the  narrow  gorge  above 
Lewiston,  have  produced  that  kind  of  tidal  wave,  tailed  the 
"  Bore,!'  which,  says  Lyell,J*  "is  sometimes  produced  in  a  river, 
where  a  lar^e  body  of  water  is  made  to  rise  suddenly,  in  conse- 

•  Lyeira  Geology,  Vol^i,  p.  838. 

f  See  Audubon's  Birds  of  Amertce,  Vol.  /i,  |k  448. .  Also,  America^  JonnuU,  Vol/ 
XV,  p.  133.    Also,  Rees's  and  the  American  Encyclopediaa.*  • 
tLyeU*8  Geology,  Vol.  I,  p.  274. 
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qaenee  of  the  contraction  of  the  channel.  This  wave  termrnaies 
abruptly  on  the.  inland  i^de,  because  the  quantity  of  water  con-^ 
tained  in  it  is  so  great,  ang  its  motion  so  rapid,  that  time  is  not 
allowed  for  the  surface  of  the  river  to  be  immedis^tely  raised  by 
means  of  transmitted  pressure.  A  tide-wave  thus  rendered  ab- 
rupt, has  a  close  analogy,  observes  Mr.  Whewell,  to  the  waves 
which  curl  over  and  break  On  a  shelving  shore.'^  This  phenom^ 
enon  takes. place  in  the -river  Severn,  which  enters  the  Bristol 
channel,  ^where  the  Bore,  tluring  spring  ti^e,  is  sometimes  ni^e 
feet  hig|},  and  rushes  up  the  channel  with  extraordinary  rapidity.* 
.  It  also  occurs  in  the  Ganges^ihe  Bunampooter,  and  the  Hoogly 
rivers^  sweeping  off  herds  of  cattle,  or  whatever  else  may  be 
overtaken  in  its  couise,  and  occasions  more  or  les^  interruption  to 
the  safe  navigation  of  all  these  streams.!      -^ 

At  any  rate,  the  tide  in  the  vicinity  of  the  Niagara  must  have 
been  very  considerable  f  and  its  power,  combined  with  the  dash- 
ing of  the  waves,  seems  to  be  the  only  rational  cause  which  can 
be  assigned  for  the  excavation  of  the  numerous  i;avines  already 
noticed.  In  a  paper  by  Mr.  James  Geddes,  read  before  the.  Al- 
bany Institute,!  the  fact,  that  they  owe  their  origin  to  other  than 
existing  causes,  is  clearly  estabUshed. 

^  When  the  elevation  had  so  far  advanced  as  to  confine  the 
current  jexclusively  to  the  valley  of  the  Niagara,  and  the  chan- 
nel below  the  present  falls  sufficiently  deepened  to  receive  and 
t^nfine  the  tidal  wave  within  its  rocky  walls,  a  power  was 
brought  into  active  operation  which  it  is  difficult  fully  to  con^ 
ceive  without  witnessing  its  effects  on  some  of  the  iron-bound 
coasts  of  this  continent.  The  basin  of  Mines,  and  its  vicinity^ 
at  the  head  of  the  Bay  of  Fundy,  would  probably  be  a  fit  place 
to  study  the  effect  of  causes  which  were  once  active  here. 
-  When  we  contenaplate  these  powerful  agents,  which,  in  every 
Gomitry,  have  had  so  much  to  do  in  shaping  the  su^rface  of  the 
earth,- and  consider,  that  in  the  natural  order  of  events  they  must 
have  been  active  here ;  when  we  find  the  proofs  of  their  visita- 
tion engraven  in  characters-  as  enduring  as  the  continent  itself, 
we  can  hardly  doubt  that  they  played  im  important  part  in  exea- 
valing.  the  deep  channel  below  the  falls..    And  when  we  oontem* 

.  •  Lyell's  Geology,  V^.  I,  p.  274.  '  . 

t  Rennell,  see  PbOosopIiical  Transactions  of  the  Royal  Society,  1781. 
t  See  American  Joarnal,  Vol.  n,  p.  21S. 
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plate  them  acting  in  concert  with  the  river  cttrrent,  we  cease  io 
wonder  that  the  chasm  sht)uld  have  attained  its  present  length 
and  depth,  and  that  the  cataract  ^ould  occupy  a  place,  at  the  dis^ 
tance  of  seven  liiiles  abov«  its  apparent  natural  position. 

How  nuich  is  due  to  each  ag^ent  separately,  can  hardly  be  de- 
termined. We  must  bear  in  mmd;  however,  that  the  faQ  was 
nbthiog  at  first ;  that  as  the  elevatlon;advano.ed,  the  river  became 
more  rapid;  that  finally,  when  the  limestone  was  cut  through 
and  somewhat  undermined  by  the  disintegration  of  the  shale  be- 
low, and  not  till  then,  a  distinct  cataract  could  have  been  produ* 
ced.  Until  then,  the  tides  and  dashing  of  the  surf  were  probably 
most  efficient  jn  tearing  up  the  strata  from  their  locky  beds,  and 
oomminutirvg  the  fragments^;  while  the  river  would  guide  the 
course  .of  their  operations,  and  remove  the  detrltab  matter  from 
its  bed.  ,  .  • 

What  distance  the^  cataract  has  receded  eince  that  time,  is  a 
problem  equally  difficult  to  solve ;  but  there  are  some  indications 
which-will  enable  us  to  approxitaate  to- the  truth.  The^ rapids 
above  the  ciataract,  and  the  whirlpool  below,  are; points  where 
phenomena  exist  incompatible  with  the  common  theory.  If  it 
should  be  established,  that  the  conformation  of  the  whirlpool  is 
such,  that  it  could  not  have  resulted  on  the  theory  of  recession, 
this  "endless  sawV.must  relinquish  its  claim  to  four  long  miles  of 
excavation  for  which  it  has  received  credit  And  if  the  rapids 
above  the  cataract  existed  prior  to  its  present  location,  we  may^ 
presume  that  they  are  but  the  upper  extremity  of  an  ancient  irt-.^ 
dined  plaiie,  or  rather,  succession  of  ledges,  which,  existed  before 
the  limestone  strata  were  cut  through. 

Goat  Island  is  situated  on  the  brink  of  the  jn-ecipice,  and  di- 
vides the  water  into  two  unequal  sheets.  It  is  based  on  the  lime-^ 
st6ne  ledges  which  form  the  rapids,  and-  the  highest  part  of  its 
surface  is  on  a  level  with  the  river  above  their  commencement 
Near  the  upper  extremity  of  the  island,  the  rocky  l^  rises  just 
sufficiently  above  the  surface  of  the  rLvef  to  divide  the  stream, 
and  deflect  the  branches  somewhat  itom  the  original  course  of 
the  current.  It  is  to  this  circumstapce  akme  that  the  island  owes 
its  existence ;.  for  its  lower  Extremity  is  covered  with  a  tertiary 
deposit  of  gravel  and  clay^  which  can  ofler  no  adequate  resist- 
ance to  the  boisterous  current,  which  ^ems  anxious  and  ready 
to  sweep  the  whole  island  into  the  gulf  below. 
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Wherever  the  strata  come  in  sight  on  the  island,  they  conform 
to  those  in  the  bed  of  the  rapids,  and  are  equally  \vater-i,vxirn  and 
denuded.  A  portion  of  rock,  recently  uncovered  by  the  en- 
croachment of  the  rapids  upon  the  west  bank  of  the, island,  pre- 
sents the  same  features,  and  can  only  be  distinguished  from  those 
which  have  buffeted  the  fury  of  the  torrent  from  time  inimemo- 
rial,  simply  by  the  knowledge  of  the  naked  fact  of  their  recent 
exposure.  One  of  the  principal  ledges,  also,  which  extends  en- 
tirely across  from  the  Canada  shore,  may  be  traced  some  distance 
into  the  island  ;  and  its  water-worn  and  ragged  masses,  project- 
ing above  the  soil,  afford  conclusive  proof,  that  the  conformation 
of  the  bed  of  the  rapids,  and  the  surface  of  the  rock  which  un- 
derlies the  tertiary  on  the  island,  was  effected  by  the  same  agent 
and  at  the  same  time. 

No  rapidB  could  then  have  existed  at  this  place,^  for  the  island 
has  since  received  a  tertiary  deposit  of  clay,  horizontally  strati- 
fied, which  is  overlaid  by  one  of  gravel  containing  fresh  water 
shells.  These  two  deposits,  at  the  lower  end  of  the  island,  be- 
tween the  cataracts,  measure  thirty  three  feet  in  thickness.  I 
have  already  mentioned,  that  this  clay  resembles  the  numerous 
beds  in  this  viciiiity  ;  they  all  probably  belong  to  the  same  gene- 
ral deposit*  Mr,  Rogers  thinks  this  deposit  took  place  from  the. 
waters  of  a  tranquil  lake  *  The  fact,  however,  of  its  contain- 
ing gravel  stones  and'  water- worn  fragments  of  the  rock  on  which 
it  rests,  (as  do  all  of  these  beds,)  would  seem  to  indicate  a  dif- 
ferent origin.  I  suspect  this  clayey  deposit  may  have  been 
brought  on  by  the  overflowing  of  tides,  after  the  rocky  bed  had 
become  so  much  elevated  as  to  be  protected  from  the  violence  of 
the  surge.  The  surface,  where  large  tracts  are  overlaid  by  it,  is 
marked  by  meandering  swales,  which  strike  the  observer  as  fit 
channels  to  conduct  the  water  hack  to  its  proper  level  at  ebb 
tide,  after  having  parted  with  a  portion  of  its  sedimentary  matter. 
No  proof  surely  could  be  more  conclusive  than  these  tertiary  beds 
on  Goat  Island,  that  the  rapids  have  not  receded, — whatever  may 
be  the  fact  in  regard  to  the  cataract  itself 

From  the  Falls  to  the  Whirlpool,  a  distance  of  about  three 
milesj  I  have  observed  no  indications  which  have  a  direct  bear- 
ing on  the  question  of  recession ;  but  at  this  latter  place,  phe;- 

*  American  Journal,  Vol.  xxvii,  p.  330. 
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nomena  are  presented  perfectly  incdmpatible  with  that  theoiy. 
To  enable  the  reader  niore  cleanly  tocomprehend  the  featursb  of 
this  singular  spot,  and  also  of  the  Devil's  Hole,  one  mile  further 
down  the  river,  the  following  wood  cut  is  introduced.* 


I  wish  to  call  attention,  particularly,  to  the  dry  ravine  which 
enters  the  Whirlpool  from  the  northwest.  It  has  a  gradual  *»- 
cent  from  the  bed  of  the  river  to  the  level  of  the  surrouuding 
country,  and  disappears  ea^t  of  the  road  from  the  Falls  to  Q,ueen»- 
town. ,  It  is  similar,  in  all  resf)ects,  to  those  wliich  indent  the 
general  line  of  the  escarpments  from  Hamilton,  U.  C,  to  Lock- 
port,  N.  Y.,t  and  Was  evidently  prod  need  by  the"  same  means. 
Had  this  ravine  been  excavated  by  a  branch  of  the  river,  whieh- 
discharged  its  waters  into  the  basin  of  the  whirlpool,  we  tcould 
surely  trace  its  bed  a  greater  drstanee  than  one  mile  ;  and  iqstead 
of  a  gradual  ascent,  we  ought  to  find  the  limestone  ledge  pro- 
jecting .over  the  whirlpool,  as  it  does  over  the  basin,  into  which 
the  rivqr  now  tumbles.  It  will  also  be  observed,  that  the  direction 
of  this,  ravine  is  a  continuation  of  the  course  of  the  river  where  it 
enters  the  whirlpool.  It  is  ^nanifestly  impossible,  therefore,  by 
any  position  of  the  cataract,  ta  bring  the  action  of  the  /iver  to 
bear  upon  its  upper  extremity,  where  it  is  wholly  within  the 
limestone  -  ledge.  If  the  cataract  was  placed  across  the  river 
from  A  to  C,  the  Current  would  be  drawn  in  that  direction ;  if 
from  A  to  B,  it  might  undermine  the  bank  where  the  ravine  is 
situatedj  but  the  more  violent  its  action,  the  steeper  would  have 

^*.  Taken,  (but  somewhat  corrected,)  from  «  map  of  a  contemplated  aliip  eaoal 
around  the  Falls  of  Niagara,  by  Lieuts.  T.  F.  Drayton  and  J.  G.  Reed,  U.  S.  Army. 
t  American  Journal,  Vol.  xi.    See  wood  cut,  p.  215.    Alsp  Vol.  zir.    See  map 
of  Welland  canal  district,  by  William  Hamilton  Merrit. 
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been  tbe  escarpment.     In  either  case,  the  ravine  could- not  have 
been  formed.. 

But  let  the  reader 'Suppose  the  river  flawing  nesurly  oa  a  levet 
with  its  banks ;  the  high  prominenoes,  A,  B,  C,  directing  the 
course  of.  it?  current,  $ind  the  less  elevated  bank,  near  the  ravine, 
flooded  at  high  tide.  Let  him  imagine  such  a  tidal  wave'  as  the 
Bore,  or^even  an  ordinary  flow  of  a  few  feet  rise,  meeting  .the 
current  of  the  river  at  this  place,  and  he  will  Teadily  perceive, 
that  both  currents  would  be  deflected  towards  the  ravine,  which, 
i^  the  elevation  advanced,  would  be  left  dry  at  its- upper  extrem- 
ity, and  new  portions  of  its  rocky  bed  exposed  to  the  watefy 
friction.  When  the  bed  of  the  river  at  the  w:hirlpool  had  sunk 
below  the  limestone  strata,  we  may  suppose  the  inclined. fJane, 
to  which  I  have  alluded,  and  of  which  the  preseat  rapids  formed 
th&  upper  extremity,  had  attained  its  greatest  extent.  The  more 
rapid  disintegration  of  the  shale  would  then  undermine  the^ 
harder  strata,  and  the  work  of  recesc^n  commence ;  but  whether 
at,  or  above  the  whirlpool,  I  have  no  data  on  which  to  form  an 
opinion  ;  certainly  not  b^ow,  however. 

There  are  othejf  indications,  further  down  th6  river^^  which 
strongly  corroborate  these  views.  The  indent  on  the  American 
side,  called  the  Devil's  Hole,  is  a  notch,,  embracing  about  two 
acres ;  and  to  those  who  have  not  seen  the  place,  its  name,  per-: 
haps,  may  convey  ^ome  idea  of  its  gloomy  and.  forbidding  aspect. 
It  is  difficult  to  account  for  the  excavation  of  this  notch  on  axif 
supposition  but  ths^t  of  a  force  applied  in  the  direction  of  the 
river  from  below.  By  inspecting-  the  wood  cut^  ij  will  be*  per- 
ceived, that  it  is  but  the  continuation  of  the  gorge ;  and  this 
strikes  the  beholder  with  peculiar  force  when  standing  on  the 
point  E,  and  looking  down  the  river.  The  high  bank,  also,  on 
the  opposite  shore,  marked  D,  oceiipied  a  position  well  <:alculated 
to  deflect  the  tidal  wave  directly  into  this  noteh.  Bloody  Run, 
which  is  laid  down  as  entering  the  river  through  this  chasm, 
drains  but  a  {ew  hundred  acres,  and  is  'so  situated,  that  a  branch 
of  the  river  tiould  never  have  flowed  through  its  channel ;  were 
it  not  so,  the  thick  bed  of  clay  and  gravel,  which  occupies  the  aur- 
iace  to  within,  a  few  feet  of  the  precipice,  would  be  eSqually.cqn- 
clusive  against  the  supposition.  Its  bed  is  perfectly  dry/ except 
during  wet  seasons  of  the  year ;  and  it  cannot  be  supposed  to  have 
done  much  towards  this  gigantic  work  of  excavation.  '  The  name 
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of  this  strfeam  seems  to  be  in  very  good  keeping  with  that  of  the 
gorge,  through  which  it  enters'  the  river,  and  was  given  in  com- 
memoration of  a  tragic  scene  once  enacted  at  this  piffce,* 

When  the  passes  by  which  this  inland  sea  communicated  with 
the  Atlantic,  became' contracted  and  shosded,  by  the  progressive 
elevation  of  the  continent,  it  approximated  to  the  condition  of  a 
lake.  The  same  process  which  took  place  when  this  limestone 
reef  emerged,  was  repeated,  biit  in  a  new  place.  The  tides  and 
Waves  began  to  spend  their  force  on  obstructions- at  a  lower  level ; 
and  when  the. plana,  on  which  Lewistou  is  situated,  emei^ed,  it 
is  probable  the  chfmge  was  nearly  effected.-  .     •. 

We  th^re  £nd  indications  of  an  ancient  shore,  composed  of 
rounded  beach  grarel,elevated  a  few  feet  above  the  general  level 
of  the  suf rounding  surface,  and  having  a  directroh  pjgrallel  to  the 
prefeeijt  shore  of  Lake  Ontario.  It  is  generally  supposed — and  the 
geologist  assigned- ta  this  district,  in  the  survey  «ow  going  on, 
&Vors  the  opinionf— that  Lake  Ontario  once  had  a  greater  deva- 


*  The  following  brief  account  of  Ihat  bloody  exploit^.as  related  by  Farmer's- 
Brotber,  a  cc^febrate^  Seneca  Chief,  who  himself  heefded  the  attacking  party,  is 
extracted  firom  Thatcher's  Indian  Biography,  And  may  be  interesting  to  some  Xtf 
the  readers' of  .this  journal  who  have  not  seen  that  work.  '^  There,  with  a  party, 
of  Indians,  he  lay  in  ambush,  patiently  awaiting  the  approach  of  a  guard  that 
.accompanied  the  English  teams  employfed  between  tjie  Falls  of  Nia|^ra  and  the 
garrison,"  (Fort  Niag^ra^)  '<  which  had' there'  lately  surrendered  "to  Sfr  William. 
Johnson.  The  place  selected  for  t^at  purpose  is  now  known  hj  the  name  of  the 
DeviPs  Hole,  and  is  three  aitd  a  half  miles  below  the  famous  cataract  upon  the 

.  American  sida  of  the  strait  The  mind  <^n  scarcely  conceive  a  rfiote  dismal 
}tK)king  d^n-.    A  large  ravine,  occasioned  by  th^  falling  in  of  the  perpendicular 

^  Imk)  made  dark  |^y  tlue  spreading  Jbranches  of  the  birch  and  -cedar,  which  bad  ta- 
ken root  helow,  and  the  low  murmurings  of  the  rapids  in  the  'cliasm,  a^ded  to  the 
solemn  , thunder' of 'the  cataract  itself,  qonspire  to  render  the  scene .  truly  awful. 
The  Engl^h  patty  were  not  aware  of  the  dreadful  fate  thaf  awaited  them.    Un*   . 
conscious  of- danger,  the  drivers  were  gaily,  whistling  to  their  dilll  ox-teams.    Far- 

'  m,er'8-Broth^r  and  his  band,  on  their  arrival' at  this  spot,  rushed  firom  the  thicket 
that  had  concealed  them,  and  commenced  a  borrid  butchery.  So  unexpected  was 
such  an  event,,  and  so  completely  were -the  English  disarmed  of  their  presence  of 
ittind,  that  but  a  feeble  resistance  Was  made.  Thegbard,  ihe  teamsters,  the  o^en 
and  the  woggbns,.  were  precipluted  into  the  gulf,    fiitt  two  of  them  escaped  ;  ^ 

.  Mr.  Stedmiin,  who  lived  4t  Schlos^er^  above  the  falU,  being  mounted  on  a  fleet 
horse,  made  good  his  retreat;  and  one  of  the  soldiers,  ^ho  was  caught  on  a  pro- 
jecting'root  of  a  cedar^  which  sustained  him  until  assured,  by  the  distant  yeH  of 
the  lavages,  that  they  had  quitted  the  ground.  It  is  the  xivulet,  pouring  itself 
down  this  precipice,  whose  name  is  the  only  noonument  that  records  the  massacre. 
It  is  said  to  h^^e  been  literalty  colored  with  the  blood  of  the  vanquished.'* 
t  Mr.  Barnes  Hall :  see  New  York  Geolpgical  Repefrt,  1838,  p.^10,  and  oaward. 
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tion  than  at  present,  and  was  on  a  level  with  this  -ancient  beach, 
and  that,  from  som^  unexplained  cause,  it  has  subsided  to  its  pres- 
ent level  and  dimensions.  _ 

I  hare  long  suspected  some  fallacy  in- this  theory,  and  have 
anxiously  awjdted  the  result  of  accurate  levelings^  It  may  be 
deemed  equiJly  probable,  and  more  consonant  with  the  views , 
here  suggested,  to  suppose,  that,  after  the  principal  tides  were  shut 
out  from  this  inland  sea,  aiid  the  water  had  become  nearly  or 
quite*  fresh,  but  while  it  was  oh  a  level,  or  nearly  so,  with  the 
Atlantic,  the  uplifting  jwocesa  became  stationary,  for  an  inde$nite 
period ;  during  which  season  of  .quiescence,  this  beach  was  thrown 
up.  At  some  subsequent  time,  the  disturbing  force  again  became 
active,  raising  the  basin  of  Lake  Ontario,  abov^  the  further,  influ- 
ence of  the  ocean  ^  and  fixing  the  present  levels  and  boundaries 
of  tliis  part  of  the  continent.  Should  the  statement  of  Mr.  James 
Hall  prove  well  founded,  and  aotu9l  admeasujrement  confinn  the 
estimates  of  his  assistant.  Dr.  George  W.  Boyd,  this  view  of  the 
subject  will  be  clearly  established ;  although  these  gentlemen  do 
not  seem  to  have  drawn  such  an  inference.  Mr.  Hall  states  the 
elevation  of  the  ridge  in  Niagara  county,  at  Bbout  160  feet ;  and 
admits  variations  in  its  level,  of  a  few  feet.*  Dr.  Boyd  estimates 
its  elevation  in  Wayne  county  at  more  thto  200  feet.t  If  this 
diversity  of  level  actually  exists — as  I  have  long  suspected  would 
prove  to  be  the  case — it  fixes  the  elevat^n  at  a  period  subsequent 
to  the  formation  of  this  beach.  Its  increased  elevation,  in  ap- 
proaching the  primitive  district^  is  what  should  be  inferred,  on 
the  theory,  that  those  districts  were  the  original  centers  of  ele^ 
vation.  And  thip  variation  of  forty  feet  in  about  one  hundred 
miles,  is  quite  as  ilauch  as  ought  to  be  expected  from  an  elevation 
of  but  four  hundred  feet,  which  is  the  height  of  this  ridge,  or 
ancient  beaoh^  in  Niagara  county^  above  tide  water. 

*  S^OP^d  New  York.Gqplogiaal  Report,  p.  310.  t  Ibid.  p.  312. 
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Art.  VI. — On  Electro-Magnetism,  as  a  Moving  Potcer;  by 
Charles  G.  Page,  M.  D.,  Washington  City,  JX  C. 

After  the  first  successful  magnetization  of  soft  iron  1)y  the  gal- 
vanic current,  and  more  especially  on  the  announoement  of  Prof 
Henry's^  signal  experiment,  the  suggestion  naturally  occurred  to 
every  enquiring  mind,  cannot  this  immeiise  attractive  power,  so 
easily  developed  and  controlled,  be  rendered  avsdlable  as  a  me- 
chanical agent?  The  first  successful  step  towards  the  attainment 
of  this  object,  of  which  we  have  any  record,  was'  made  by  Mr. 
William  Sturgeon,  a  distinguished  philosopher  of  England.  The 
next  original  invention  by  which  an  independent'motion  was  ob- 
tained from  electro-magnets,  vraB  the^  oscillating  appcuutus  of  Profl 
Henry,  described  in  a  previous  No.  of  this  Journal.  The  next 
invention  of  any  note,  was  that  of  Dr.  Ritchie,  now  very  well 
known  as  Ritchie^s  revolving  magnet.  This  ingenious  tod  sim- 
ple contrivance,  Will  always  be  regarded  as  a  superb  philosophical 
apparatus..  It  does  not  exhibit  that  astonishing  rapidity  of  rota- 
tion; as  if  its  poles  were  changed  by  the  use  of  solid  conductors, 
^irnt  as  an  instrument  is  more  pleasing,  as  it  shows  ^t  the  same 
time  the  magnetic  rotation,"  the  vivid  sparks,  and  in  the  dark  a 
beautiful  optical  illusion.  Some  time  after  the  announcement  of 
this  instrument  in  this  country,  Mr.  Davenport  of  Vermont  pub- 
lished in  this  Journal  a  partial  description  of  an  electro-tiiagtietic 
engine  of  considerable  power.  It  appeared  that  Mr.  Davenport 
had  for  6  long  time  been  occupied  in  the  subject,  and  was  not 
aware  of  what  had  been  previously  effected  by  others.  Some 
time  prior  also  to  this  period,  some  interesting  experiments  were 
described  in  this  Journal,  by  Dr.  Edmondson  of  Baltimore,  and, 
indeed,  this  gentleman  appears  to  have  been  the  first  in  this  coun- 
try who  produced  a  rotary  electro-magnetic  machine.  Since  the 
announcement  of  Mr.  Davenport's' invention,  the  innumerable  ex- 
periments which  have  been  performed  in  this  country,  in  Elng- 
land,  on  the '  continent  of  Europe,  and  even  in  the  East  Indies, 
have  all  contributed  to  prove  that  the  smallest  engines  which 
have  been  made,  have  had  by  far  the  greatest  proportionate  power. 
Since  I  first  gave  the  subject  any  attention,  I  have  had  sixteen 
different  models  constructed,  each  involving  distinct  princifdes. 
From  all  these  'Experiments  the  inference  is  still  the  same,  viz. 
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the  fewer  the  magnets  and  the  smaller  their  size^  (with  certain 
limits  J )  the  greater  the  ratio  of  mechanioal  power  obtained.  Such 
ezperieoce  a3  this  appears  discouraging^  but  is  by  no  means  suffi- 
cient to  prove  the  experiment  infea^ible.  The.  numerous  failures 
are  siichashave  been  incident  to  the  prosecution  of  all  inventions 
in  their  early  stages.  It  is  much  to  be  regretted,  that  in  our  coun- 
try the  invention  should  be  a  subject  of  mercenary  speculation, 
whea  in  reality  it  has^no  value  except  as  an  experiment,  and  that 
the  {fublic  have  been  so  far  misled,  as  to  withdraw  that  counte- 
nance s(hd  encouragement  which  the  experiment  really  merits. 
We  can  not  but  deplore,  that  such  an  interesting  branch  of  science 
should  be  so  traduced,  and-lhat  the  very. name  of  electro-magpet- 
ism  should  be  coupled  with  empiricism. 

There  can  be  no  doubt  in  the  mind  of  any  one  w^io  may  have 
seen  an  elect,ro-magnetic  engine,  that  it  furnishes  a  mechanical 
power  already  applicable  and  useful  to  a  certain  extent,  provided 
the  maintenance  of  that  power  be  not  expetisive  and  4iffi<^ult 
The  api^ication  of  this  power  cannot  be  expensive,  if  the  mechan- 
ical or  working  power  of  any  number  of  magnets  in  a  machine 
increase  in  the  direct  ratio  of  the  aggregate  attractive  force  ;  that 
this  rule  does  not.  hold  in  any  of  the  plans  of  which,  hitherto,  we 
have  had  any  description^  I  shall  prove,  when  the  oaitse  comes  to 
be  considered.  Yet  in  certain  arrangements  this  law  must  obr 
tain,  and  although  the  necessary,  construction  be  at  present  some- 
what complicated^  yet  ^ultimately  it  doubtless  will  be  simplified. 
At  pYesent,  w^  have  no  means  of  computing  the  extent  of  majg- 
netization  which  ipay  be  effected  by  a  galvanic  pair  of  given 
surface,  say  a  single  inch,  freshly  immersed.  It  must  very  fisur 
exceed  that  which  we  ordinarily  recognize  in  our  experiments. 
By  great  care,  I  have  succeeded  in  producing  an  attractive  force 
of  over  800  pounds,  hy  a  gidvanic  pair  having  only  ten  square 
inches  of  zinc  e:|posed ;  whereas  with  the  usual  arrangements,  it 
required  two  or  three  square  feet  to  produce  the  same  power. 
This  power,  though  so,  great  for  the .  means  used,  yet  probably 
was  not  near  the  maximum  procurable  from  the  same  zinc  siu> 
iace.  It  would  seem,  then,  that  if  the  above  mentioned  ratio  ex^ 
ists  in  attainable  forms  of  machines,  the  application  of  the  pow^r 
cannot  be  .otherwise  than  cheap.  The  difficulty  of  maintaining 
a  uniform  power  'is  by  no  means,  insurmountable.  The  faults 
hitherto  h^ve  been,  the  wearing  and  alloying  of  the  pole-change 
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and  springs,  and  subsidence  of  battery  actton,  which  are  easily 
demonstrated  to  be  remediable.  It  is  not  to  be  preiramed  that  in 
the  present  age^^ or' perhaps  ever,  we  6hall  arrive  at  a  power  from 
electro-magnetism,  which  shall  supplant  the  steam-engine,  in  its 
grander  operations.  Indeed,  it  is  not  essential  that  this  should  be 
the  case,  to  retnder  the  invention  even  invaluable.  Incalculable 
benefit  would  be  conferred  upon  society,  if  a  new  and  timfde  me- 
chanical power  could  bo  procived,  available  from  that  of  a  single 
tnan  to  one  or  tiVo  horses.  A  multitude  of  meclianical  operations 
are  now  cto'ied  on  by  animal  or  water  power,  for  which  a  low  steam 
power  cannot  well  be  used,  from  the  fact  that  steam-engines  below- 
one  horse  power,  are  hardly  worth  the  makings  at^d  are  troublesome 
and  expensive.  A  very  natural  question  here  arises.;  if  one  horse 
power  can  be  obtained  by  electro-magnetism,  why  cannot  two 
horse^  or  any  extent  of  power,  be  made?  Theoretically  consid- 
ered, it  can  be ;  and  electro-magnetic  powers  can  only  be  limited 
by  the  means  used.  But  practicallywe  have  already  been  tau^t, 
that  -(unlike  other  powers,  where  ihe  largest  engines  are  the  moot 
(simple  and  least  expensive)  el^^to-ma^netic  engines  above  a  cer^ 
tarn  limit,  increase  in  complication  and  expense  in  a  mtich  greater 
ratio  than  the  power  obtained.  To  ascertain  this  limit,  the  pre- 
cise point  where  economy  ceases,  is  now -the  great,,  and  ought  to 
be  the  only  object  of  research.  * 

There  seems  to  be  little  doubt,  irom  the  data  we  already  pos- 
sess, that  a  power  equivalent  to  one  horse  may  be  obtained  with 
economy.  Before  proceeding  to  point  out  the  obstacles  in  the 
Way  of  the  apjJication  of  this  power,  the  following  general  rules 
are  offered  as  deduced  from  actual  experiment. 

PirsL — ^Whatever  be  the  riite  of  passage  of  the  galvanic  cur- 
rent, the  full  magnetization  of  a  bar  of  iron  requires  time  in  pro* 
portion  to  its  hardness  and  size.  Mf.  Wheatstone  has  calculated 
the  rate  of  electro-motion,  in  good  conductors,  to  be  188,000  miles 
a  second.  Admitting  that  electricity,  even  tn  its  lowest  state  cX 
tension,' passed  at  this  rate,  still  the  time  required  in  giving  a  very 
large  magnet  its  maximum  charge,  would  lie  a  perceptible  itenb 
Therefore  a  single  impulse  or  discharge,  as  from  a  common  electric 
battery,  (be  the  quantity  ever  so  great,)  scarcely  magnetizes.  The 
necesssq^  consequences  of  this  law  are,  first,  small  magnets  an- 
swer better  than  large ;  second,  change  of  poles,  tp  produce  mo- 
tion, must  be  dispens»ed  With,  if  the  introduction  of  repulsiye 
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powers  be  n€^  more  than  sufficient  to  compensate  for  the  lb*; 
third,  the  power  of  a  machine  does  not  increase  with  its  velocity. 

The  second  general  rule  is,  that  integrity  of  the  conducting 
and  magnetizing  wires,  is  of  the  utmost  consequence*.  By  integ- 
rity,^ I  mean  not  only  entire  absence  of  flaws,  fractures,  tod-  im- 
perfectTy  soldered  joints,  but-  a  perfect  molecular  arrangement. 
Bending  or  twisting  a  wire,  impairs  its  conducting  power ;  and  VL 
wire  which  has  once  beeh  wt>und  upon  a  magnet,  is  net  fit  .for 
the  same  purpose  again. 

Third, — It  is  well  known  that  the  repulsive  ppwer  is  not  equal 
to  the  attractive,  of  the  same  magnet,  be  if  even  of  the  hardest 
steel.  The  diflference  between  the  two  forc<es  is  still  greater  in 
electro-raagnets,  and  for  the  same  reascm.  There  is  sdso  another 
cause  which  operates  to  diminish  the  repulsive  forces  of  electro- 
magnets, which  will  be  considered  when  treating  t)f  the  influence 
of  secondary  currents.  '   ■  '    ^ 

Fourth. — Two  electro-magnets,  unequally  charged,  attract  each 
other,  even  when  similar  poles  are  presented.*  The  same  is  true 
of  the  steel  magnets,  but  not  to  so  great  an  extent. 

/^V/^*-"Change of  poles  cannof  be  introduced  in  a  machine, 
for  the  following  reasons,:  1.  It  requires  time ;  atMl  during  this 
time,  the  magnets  which  change  poles,  are  attracted  and  re- 
tained somewhat  by  those  which  -do  not-  change-  '  2.  Similar 
poles  will  attract  and  pxKiuce  back  action  ;  for,  iipless  the  mag- 
nets which  change  poles  be  favored  ty  excess  of  battery,  or 
superior  conductors,  they  cannot  receive  nea?  the  same  charge,  as 
those  Which  do  iK>t  change :  for,  first,  there  is  magnetism  of  an 
opposite  character  to-be  overcome ;  and  secondly,  two  breaks  in 
the  galvanic  circuit  are  necessary  to  pioduce  change  of  poles. 
8.  Two  magnets  which  iiave  a  statical  repelling  power,  that  is, 
'  ^  power  which  will  Imerely  keep  them  asunder  when  the  machine 
is  at  rest,  will  attract  each  other  when  the  machine  is  in  motion. 
This  singular  fact  is  a  consequence  of  secondary  cunents,  shortly 
•lo  be  described. 

The  next  law  to  be  observed  is,  that  the  sum  of  the  forces  of 
any  number  of  magnets  charged  by  one  battery,  is  in  a  diminish- 
ing ratio  to  the  forces  of  one  magnet  chained .  by  the  same  ba^ 
tery,  pit)vided'the  battery  be  not  in  excess.  Hence,  there  must. 
"be  a  great  loss  of  power,  when  a  number  of -magnets  are  charged 
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by  the  same  battery.    The  secondary  current  has  cdso  an  impor- 
tant bearing  upon  tliis  case. 

One  of  the  greatest  obstacles  we  have  yet  to  encounter,,  in  the 
prosecution  of  this  subject,  is  the  influence  of  seeondary  currents 
to  diminish  the  powei:  of  a  machine,  just  in  proportion  to  the  use 
of  those  which  at  pre^nt  we  consider  the  moj&t  obvious  means  of 
increasing  the  power.  By  secondary  currents  are  here  meant, 
those  currents  which  flow  in  the  conducting  wires,  eith«r  with 
or  against  the  battery  current,  and  are  consequences  of  the  devel- 
opment or  cessation  of  magnetism,  or  of  the  approximation  or  re- 
cession of  two  charged  magnets.  TheSe  currents  are  found  to 
obey  the  following  laws.  ,  ^ 

The  battery  power  remaining  the  same,  the  more  coils  sur- 
rounding the  magnet,  the  greater  the  power  of  the  secondary  cur- 
rent.   , 

After  one  coil  has  been  wound  upon  a  mi^net,  the  addition  of 
a  second  coil  increases  the  power  of  the  secondary  current  in  a 
greater  ratio  than  the  power  of  the  magnet  Hence,  as  it  h^s 
been  found,  some  machines  havQ  had  greater  power  with  two 
coils  of  wire  on  the  magnets  than  with  four  or  fiye ;  although 
actual  experiment  proves,  that  the  real  or  statical  power  of  the 
magnets  is  considerably  greater  when  a  iai^e  number  of  coils  is^ 
used.  According  to  Faraday's  interesting  discoveries,  when  mag- 
netism is  developed  in  a  bar  of  iron  indosed  within  a  heUx,  a 
secondary  current  flows  in  the  helix  contrary  to  the  battery  ciir- 
rent..  When  the  magnetism  ceases,  the  secondary  flows  in  the 
same  direction  as  the  battery  current.  The  development  of  mag- 
netism is  equivalent  to  the  determination  .or  movement  of  mag- 
netic forces  towards  the  poles.  The  cessation  of  magnetic  power 
is  equivalent  to  the  retreating  of  those  forces.  Now  the  ap- 
proximation of  two  electro-magnets  attracting  ^each  other,  occa- 
sions an  additional  movement  or  accumulation  tow^s  the  poles, 
and  consequently  develops  a  secondary  current  flowing  against 
the  battery  current  The  power  of  this  current  is  in  proportion 
to  the  Telocity  with  which  the  magnets  aj^roach  each  other. 

When  two  such  magnets  in  proximity  or  contact  are  separated 
by  mechanical  force,  a  recession  of  accumulated  forces  takes  {dace, 
and  consequently  a  secondary  is  developed^  flowing  in  the  same 
direction  as  the  battery  current.  Therefore,  an  independent  mo- 
tion of  an  electro-magnetic  machine  diminishes  the  influence  of 
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the  battery  cuirent  in  proportion  to  its  velocity  ;  wbereate  the  ap- 
plication of  mechanical  force  to  drive  the  machine  against  its 
own  motion,  contributes  to  the  magnetizing  power  of  the  bat^ 
tery.     The  same  rule  applies  to  the  motion  of  repelling  poles. 

Wlien  two  repelling  electro-magnets  are  made  to  approach  each 
other,  a  recession  of  the  magnetic  forces  takes  place,  and  conse* 
quently  a  secondary  current  is  developed  flowing  in  the  direction 
of  the  battery  current.  While ,  the  forces  are  thus .  kept  in  re- 
tirement, if  the  two  magnets  be  made  to  recede,  they  will  again 
be  determined  towards  the  poles,  and  consequently  the  secon- 
dary will  flow  against  the  battery  current.  By  taking  advan- 
tage of  these  laws,  I  was  led  to  the  invention  of  a  new  instru- 
ment (Magnetic  Electric  Multiplier,  described  in  thdast  number 
of  this  Journal,)  in  which,  the  secondary  current  may  be  so  ap- 
plied as  to  diminish  or  accelerate  the  velocity  of  the  revolving 
bar.  , 

It  will  now  be  readily  seeta,  that  two  electro-magnets,  with  a  sta- 
tical repelling  power  sufficient  to  keep  them*  asunder,  would  cease 
to  repel  when  the  machine  is  in  motion.  Th^  attractive  forces 
constitute  the  paramount  motive  power,  and  .when  the  velocity 
of  the  machine  exceeds  that  which  the  repulsive  powers  alone 
would  give  it,  they  are  of  no  value  whatever,  unless  they  ope- 
rate in  conjunction  with  attractive  forces ;  but  even  where  this  is 
the  casei,  the  secondary  current  arising  frpm  the  velocity  of  the 
machine,  must  occasion  so  great  a -disparity  between  the  similar 
poles  of  the  magnets,  which  change  and  those  which  do  not 
change,  that  attraction,  in  lieu  of  repulsicm,  must  take  place. 

I  have  thus  endeavored  to  point  out  the  most  important  of 
those  difficulties  in  the  way  of  the  application  of  this  power, 
which  necessarily  arise  from  the  connexion  of  galvanism  aixd 
magnetism.  There  are  many  other  hindrances  entirely  of  a  me- 
ebanical  nature,  which  perseverance  will  doubtless  overcome. 
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Akt.  VII. — Magnetic  Electrepeter  and  Electrolomey  to  be  used 
with  Jlai  spirals;  by  Ghauks  G.  Pau*^  M.  D.,  Waahingloo 
City,  D.C.  -        . 

The  figure  represents  a  simple  instrument,  desigoed  chiefly  to 
aid  th^  operator  in  exhibiting  the  magneto-electric  properties  <^ 
fla,t  spirals.  ^  Though  the  flat  spiral  as  a  magnetic  electrical  in* 
strument  is  inferior  to  the  compound  electro-^mague^  described  ia 
the  last  number  of  tfais^Journal,  yet  the  phenomena  are  more  ia- 
teresting,  as  they  are  strictly  magneto-electric,  produced  without 
the  presence  or  cooperation  of  ferruginous  bodies.  The  object 
of  the  instrusoent,  as  its  name  (electrotome)  implies,  is -to  hteak, 
the  circuit ;  and  as  it  accomplishes  this  by  changing  the  direo* 
tioii  of  the  galvanic  current,  it  is  abo  a  self-acting  electiepeter. 


A  jrotating  el^tro-magnet  would  efloct  the  same  object ;  but  Che 
introduction  of  an  electro-magnet  or  a  coiled  wire,  in  any  part  of. 
the  circuit,  would  detract  frcmi  the  value  of  the  spiral  (g)  is  a 
thia  base  board  of  mahogany,  which,  .when  the  instrument  is  in 
use,  is  to  rest  upon  the  spiral  coil  or  the  box  containing  it.  At 
the  centre  of  the  base  (g)  is  a  pivot  sust^dning  the  magnetic  bar 
of  steel  (c)  and  its  axis,  the  extremity  of  which  plajrs  freely  in 
the  centre  of  the  cross  piece  (A.)  Between  the  upright  pillars 
are  secured  two  circular  pieces  of  mahogany  (a  6)  (jp  n)  to  serve 
as  supports  for  the  mercury  cells  (d  and  e, )  The  circular  box  (d) 
contains  two  concentric  mercury  cells,  insulated  from  each  other, 
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and  connected  wit|i.  the  poles  of  a  battery  by  the  aepitrate  inures 
oqd  cnpe  (p  n,)  The  centre  of  this  box  is  opeu  to  adnut  the 
shi^t  of  the  magnet,  as  is  also  the  centre  of  the,  box  (e.)  This 
box  is  made  o/  two  glass  cylindrical  sections^  cemente(}  int6  a 
groove  of  a  turned  cup  ot  base  of  wood.  *  It  contsdns/two  ceQa 
fojT' mercury  neariy  8emicircular,\  and  insulated  fbom  eaiah  other 
j^ecisely  as  the  cells  for  the  Hitchie  magnet.  These  cells  ace 
connected  with  the  extremities  of  the  spiral  by  the  separate  wi^es 
and  cups  (a.b.)  The. two  wires  (tt)  are.  well  inwjleUed  by-a. 
windings  of  varnished  silk,  and  secfwed  in  their  positions  on  the 
shaft  by  silk  thread.  The  upper  extremities  of  these  wircsi  dip 
into  tho  concentric  cells  of  (cl,)  and  the  lower  into  the  oells 
of  box^  (c.)  The  base  board  is  made  -thin,  and  the  pivot  (g) 
shoit,.  tp  alk>w  the  magnet  to  come  as  ^near  as  possible  to  the 
spiral.'  Place  the  instrument  upon,  the  spiral,  make  the  connexr 
ions  as  above  directed,  aAd  the  magnet  immediately  commences 
a  rapid  rotation  by  the  iqfluence  of  the  sjnral.  The  instrument 
should  always  .be  placed  without  the  centre. of  the  spiral,  and- in 
such  a  manner, .  that  the  insulating  pieces  b^tweefi  the  cells  c^ 
-"(e)  dK>uld  be  in  the  direction  of  a  radius,  of  tHe  spiraL 


Art.  Tin, — Observations  on  the  Vascular  System  6f  Fems^  arid 
Notice  of  a  monstrous  fiov^er  of  Orchid  spectaUJis ;  by  J.  W. 
Badjct,  Professor  of  Chemistry,  Mineralogy  and  Geology,  at 

,    the  U.  S.  Military  Academy,' Wesf  Point.' 

1,  On  the  Vascular  System  of^  Ferns, 

It  Is  a  -qtiestion  of  much,  interest  in  vegetable  anatomy,,  whether 
i^wral  vessels  exi$t  in  ferns ;  fc^r  if  they  do,  ferns  present  a  remark- 
able deviation  from  the  usual,  structure  of^flowerless  plants.  Jt 
iswelljknown,  that  the  presence  or  absence  of  thesis  vessels  has 
been  considerisd  so  invariably  connected  with  the  presence  or  ab- 
sence of  flowers,  as  to  have  giten  rise  ta  tlje  division  of  the  vege- 
table kingdoiat)  into  the  two  great  classes  Yasculares  or  Ffowet^ 
ipgvand  Celhilares  or  Plowferless^Plants,  Perns  are  by  all  writers  . 
jdaced  in 'the  last  class,  but  it  will  be  seen  by  the  following  quo- 
tations, that  there  exists  much  uncertainty  ^with  regard  to  their 
having  spiral  vessels. 

Vol.  XXXV.— No.  1.  15 


Digitized  by  VjOOQIC 


114        Observations  on  the  Vastttlctr  ^fstein  of  Perns. 

Link,  (Clemens  de  Botanique,  T.  I,  p.  139,)  as  quoted  by  Hugo. 
Mohl  in^his  elaborate 'treatise  "De  Structuia'Caudicid  FUkum 
-Arborearum,"*  states  the  wood  to  be  ^almost  wholly  made*  up 
of  large  spiral'  vessels^  DecaiidoUe,  (Organograpbie,  T.  I,  p. 
232^)  as  qnoted  by  Mohl,  mentions  that  they  contain  matiy  jeoi^ 
nuW  ducts  (vasa  scaiartfonnia)  without  alluding  to  spiml . vessels. 

Lindley,  (Int  to  Bot;^  1st  edit)  p.  22,)  speaking  of  Sj^ral  ves- 
sels, says,  that  **in  flowerless  plants  they  are-  for  the  most  part 
^together  absent ;  the  only  exception^  being  in  Ferns  and  Lyco-. 
podiaceaB,"  and  adds^  **<»  tkese'they  no  doubt  exist;  Mr.  Griffiths 
has  succeeded  in  unrolling  .them  in  Lycopodium  denticufcUumr^^ 

Mohl,  in  the  treatise  above  Ve^ed  to,  in  which  he  describes 
and  figures  the  va»a  scdlariformia,  ^Y^y  (p«  48,)  *'  Num  in  juni-. 
oribus  pla^tis  et  in  junioribus  partibus  adultarum  harum  planta- 
rum  vera  vasa  spiralia  occurrant  exponere  nequeo,  quumhas  part^ 
inquirendi  occasio  defiierit ;"  and  agaip,  in  a  note  on  page  51  of 
the  same  treatise,  he  says :  . . ' 

"  Schultzius  quidem  (Flora,  1828,  Tom.  I,  p.  164]  eommemo- 
rat  propria  vasa  in^sse,  ceterum  accurati^ri  eorum  descriptione 
omissa;  equidem  vero  in  nulla  eanmiformationem  invenipnH 
priis  vasis  adnumerandum.^' 

When  distinguished  observers  disagree  so  much  in  their  state- 
ments, it  often  happens  that  their  accoimts  can  be  reconciled  by 
the  discovery  of  soihe  fact  not  observed  by  either,  which /^ill  - 
explain  the  apparent  contradictions.  I  hope  that  the  knowledge 
of  the  pbirit  of  structure^ which  I  am  about  to  describe,  will  have 
this  bearing  upon  the  present  Question;  for  it  shows,  'tb^t  those 
who  maintain  the  existence  of  spiral  vessels  in  ferns,  may  a«.tu- 
ajfy  have  obtained,  what,  when  not  carefully  examined,  might 
easily.be  mistaken  for  spical  vessels;  while  those  who  deny  ihe 
e^steqce  of  spiral  vessels,  4iiay  have  observed  the  same  oi^ans 
without  attempting  to  uncoil  them^,.or  if  ^hey  attempted  they 
may  have  Med,  owii^  to  the  c^eof.the  plant  or  some  otb^ 
cause.  ,       .  ,  .  ,  .    '. 

The  fact  to  which  I  would  invite  the  attention  of  botanists  is 
this,  viz.  The,ducts.offerfis  1[ Annular  ducts- of  Lindley,  Vasa 
scalariformia  of  Decandolle  and  Mphl)  can  be  uncoiied  spiraUy 

■ F ; *-■;'■  ■■  ■     ■    .     ■ 

*  Published  in  the  splendid  work,  Icones  Phmtarum  Cryptogamicarum,  quas  in 
iUncre  annis  1817-r-2$  per  Bi'aziliam  coliegit  et  descripsh  Carol.  Frideric.  Philip, 
de  Martius^    Monochii)  1828-r-34. 
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1^^  ffreat  ease  when  the  pjunt  is  young,  but  with  more  difficulty 
in  the  adult  plant.  The /Uncoiled  duct,- when  examined  by  9  low 
magnifying  power,  ^  has  all  the  appeairance  of  a  co^ariion  spiysA 
vessel;  but  when  highly  magnified,  it  shows  the^real  structure 
to  be  as  represented  in  Fig.  4,  Plate  L  It  will  be  seen,  That  this 
differs  v^ry  mueh  from  the  structure  of  a  true. spiral  vessel,  which 
j^ows  merely  one  qp  more.continuous,  slender,  round  fibres,-  eit-, . 
tirely  destitute  of  any  marks ;  while  the  uncoiled  ductp  pf  ferns 
show,  as  in  the  figure,  a.flat  ribbon  marked  with  parallel  rows  6f 
short  bars.         .  ^  ^  •      ' 

To -obtain  these  ducts  seqwate  from  each  other,  so  as  to  allow 
the  state  in  which  they  exist  in  the  plants  to  be  seen,  I  macera- 
ted in  water  for  several  weeks  the  bundles  of  vessels,  from  ih^ 
petioles  of  young  •and  tender,  though  Icurge  fronds  ot  Onocled 
sensitnlis,  Osmunda  cinnamomea,  &c,  uritjl  by  the  decay  of  the 
connecting  parts,  .the  vessels  eoiild  be  easily  separated  from  each, 
other  by  placing  a  portion  on  glass,  in  a  drop  of  water,  and  fbi^c- 
ing  them  apart  with  the  points  of  fih)B  needles.  The  vessels;  as 
prepared  in  this  manner,  present  the  appearance  of  long  cylijadri- 
cal.(*Pig.  2,  Plate  I,)  or  prismatic  (Pig.  3^,  Plate  I,)  tubes^  termi-  . 
nating  at  each  -encLmvevy  elongsited  cones.  ^  These  tube^  vary 
much  in  length  and  diameter,  some  being  several  inches  long  and 
as^much  as  one  twenty-fifth  to  ojie  twentieth  of  a  line  in  diam-; 
eter,-  while  others  are  very  minute  and  short.  The  sides  of  these 
tubes,  are  marked  with,  k  great  number  of  short  pars^lel  bars, 
placed  in' row's  one  above  another,  and  the  length  of  the  bars  in 
the  §ame  vertical*  row  is.ofteh  se6n  gradually  to  diminish,  (Fig. 
2))  "so  that  the  bars  are  finally  reduced  to  mere  points. 

These  bars  are  so  placed  as  toincline  slightly,- often  almost 
imperceptibly,  upwards  from  left  to  right  in  all  the  ferns  I  have 
examined.  .The  iend  of  one  bar  is  placed  close  to  the  end  of  one 
in  the*  next  row,  so  t^at^the  bars  form  broken  spiral  lines  vound  , 
the  cylinder, -and  as  the  membrane  of  the.  vessel  appears  to  be 
thinnest  between  the  bars,  ft  follows,  that  when  a  force  is  applied 
to.  tear  this  membrane,  the  laceration  tajses  place  in  a  spiral  direc- 
tion, and  the.  vessel  when  thus  torn,  appears  as  in  Fig.  4,  Plate  L 
Vessels  torn  and  uncoiled  in  this  mani^er  have,  I  presume,  been 
^noistaken  by  Link  and  others  for  true  spiral  vessels.  This  lac©* 
ration  and  uncoiling  can  be  efl^cted  with  so  much  ease  in  ten^ 
tier  shoota,of  OnocUa  sensibilis,  Adiantuntrp^atum,  ^olypo^wm 
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connedUef  aad  particularly  mOsmunJta  dnnamofneo^  that  if  4he 
petiole  of  the  frond  be  snapped  across  aiid  gently  separated,  hon- 
dreds  of  uncoiled  ducts  will  be  seen  to  connect  the- two  fragmei^ 
as  in  Fig.  6,  Plate  I.  The^  may  dften  be  drawn  out  to  the 
length  of  two  or  three  inches  without  breaking,  "When  brokej^ 
they  exhibit  the  curiouff  peristaltic  motion  which  has  been  noti- 
ced by  M^^ighi  sum!  others  in  true  si^ral  vessels.  This  is  en- 
^ntly  a  mecl^anicaP  effect,  caused  by  the  elongated  and  nntwisl- 
ed  coil  resuming  its  twisted  state:     '  ' 

I  have  found  the  Vessels  above  described,  and  have  uncoiled 
them,  in  every  species  of  fern  which  I  have  examined,  among 
which  are  Aapidium  marginale,  A.  acrostichoides,  Asplermun 
ehenemny  Onodea  sensibilis,  Adianium  pedcUum,  Pteris  cupd- 
Unfiy  Osnrnrtia  cinnamomea,  O,  regalis,  Polypodiutn  connedite^ 
P.  tmlgure,  Botrychiunrvirginicurn,  and  others.  Ptom  tfie  draw- 
ings given  by  Mohl;  (Table  xxxi.  Fig.  1  to  3,  m  m,  Table  xxxv, 
Fig!  1,)  it-'is  evident,  that  the  structure  of  the  vessels  in  the  ar- 
borescent ferns  is  dmilar,  although  it  does  nct^  appear  that  any 
attempts  have  been  made  to  uncoil  them. 

In  all  the- ferns  which  I  have  examined,  I  have  sought  in  vain 
fot  any  thing  iq)proaching-more  nearly  to  true  spiral  vessels  than 
the  lacerated  diicts  above  described. 

As  these  ducts  have  precisely  the  structure  which  would  re- 
sult £rom  a  compound  spiral  vessel,  in^  which  the  spiral  threads 
shouldi>e  broken  into  isbort  bars,  I  have  <;afefuliy  e]Camined  many 
young  ferns,  to  determine  if  in  the  young  state  the  bars  may  not 
be  continuous,  and  thus  form  a  true  spiral  ve^l.  But  I  have 
found  litfle  to  support  this  view,  except  the  appearance  of  very 
jsmall  ducts  when  so  torn  as  to  Include  only  a  single  spiral  line 
of  bars,  in  which  case  it  is  often  impossible  to  see  whether  the 
bars  are  connected  or  not. 

I  hence  infer,- that  spiral  vesselado  not  exist  in  ferns,'  and  that 
the  dticts  when  torn  spirally  have  been  mistaken  for  them. 

In  connection  with  the  above  observations,  I  examined  tho 
young  steim  of  Equisetum  syivaticum,  in  which  I  dis^ctly  and 
repeatedly  found  small  vessels  which  could  be  uncoiled  spLaUy, 
and  which  presented  tio  appearance  of  the  bars  seen  in  ferns,  but 
which  certainly  appeared  to  be  tjjue  spiral  vessels.  I  tiid  not  de- 
tect them,  however,  in  E.  hyemale,  or  in  E.  palustre.     . 

I  have  not  yet  euonine^  the  Lycopodiaceos  in  a  young  state. 
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II.  Notice  of  a  Monstrous  Flower  of  Orchis  spectabilis. 

Although  no  doubt  is  at  present  felt  with  regard  to  the'  normal 
structure  of  the  Qrchidea?,  yet  the  instahces  in  Which  this  struc- 
ture is  reverted  to  in  monstrous  flowers,  are  interesting  afid  wor- 
thy, I  think,  of  being  recorded.  , An  instance  of  ihis  kind  in 
Orchis  latifoKaj  is  described  by  M.  AchiHe  Richard,  in  the  "Me- 
moircs  de  la'Soc.  d'Hist.  Nat.,"  of  Paris,  in  which  the  flowers 
were  perfectly  triandrous,  with  no  trace  :of  irregularity  in  any 
part  of  the  flbral  envelopes.  -  '        ' 

I  myself  found  a  6ne  example  in  the  case  of  a  monstrous 
flower  of  out  beautiful  Orchis  spectabiHs.  The  plant  on  which 
it  occurred  was  a  very  luxuriant  one  from  the  Crow's  Nest,  West 
Point,  supporting  six  or  seven  flowers,  of  which  all  but  one  had 
the  ortiinary  structure.*  That  one,  however,  ha4  three  stamens 
perfectly  formed,  and  each  presenting  precisely  the  same  appear- 
ance as  the"  one  usually  developed.  All  the  other  parts  of  the 
flower  were  perfectly  regular,  and  the  ovarium  had  the  three  or- 
dinary pl^entae.     I^or  a  sketch  of  this  flower  see  Fig.  6,  Plkte  L 

.  EXPLANATION  OP   I»LATE   I. 

Fig.  I.  Conical  terminations  of  ducts  in  ferns.  The  ducts  terminate  at  each  end 
in  Btlch  cones; 

Fig.  9.  Cylindrical  portion  of  a  doct,  showing^e  bars  gradually  diminishing lo 
pointf. 

Fig.  3.  Prismatic  portion  of  a  duct  This  form  is  probably  caused,  by  the  pre** 
sure  of  surrounding  parts. 

Fig.  4.  A  duct  of  ferns  torn  in  a  ^iral  direction  between  the-  bars  and  uncoiled. 
In  this  state,  duels  have  probably  been  mistaken  fbr  spiral  vessels. 

jptg.  5.  Two  portions.  o.f  the  bundle  of  fibres  in  ferns,  broken  aparTand  gently 
separated,  showing  several  torn  ducts  spirally  twisted,  still  connecting  the  parts. 

Fig.  6.  A  monstrous  flower  of  Orehis  speetatnlijf  showing  a  return  to  the  noripai 
structure  of  Orchideae,  having,  three  perfect  anthers,  and  the  rest  of  the  flower  in 
tbs  ordinary  state,  a,  a,  a,  three  anthers  not  diflering  in  any  respect  from  the  one 
usually  developed,  and  having  a  very  dilated  stigma  in  front  of  them«  6,  ft,  6,  Se- 
psis,   e,  c,  <f,  Petals  and  Hp.    «,  Spur./,  Ovarium. 
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ABt.  IX. — On  F.ossil  Infusoria,  discovered  in  Peai-earth,  at 
West  Point,  N.  Y.,  with  some  notices  of  Akwriean  .spedes  of 
-Uiatonm;  by  J"*  W,  Bailey^  Prof.  Chem.,  Mineral,  and  Geol. 
at  the  U.  S.  Mil. -Acad.,  West  Point. 

Through  the  kindness  of  my  distinguished  friend  Dr.  Torrey, 
I  received  some  .months  since  a  portion  of  the  fossil  Infusoria,  of 
the  tribe  Bacillarfse,  recently  discovered  by  Ehrenberg^  constitu- 
ting whole  strata  in  Germany,  &c.  The  specimen!  received, 
came  originally  from  Ehrenberg  himself,  and  was  brought  to  this 
cotiptry  by  Prof  Daubefty  of  Oxford.  '        •      , 

Having  by  means'  of  this  specimen  become  .acquainted  with 
the  form  of  these  angular  crefatures,  I  was  led  to -search  for  the 
living,  species  of  this  family  in  various  situations  in  this  vicinity, 
I  soon  fbund  that  they  were  exceedingly  abundant,  occurring  not 
only  in  small  streams  and  stagnant  pools,-  but  also  nestling  in 
the  wet  moss  on  moist  rocks, 

'  The  situation,  however,'  in  which  I  found  them  to  be  most 
abundant  was  in  the  bunches  of  Conferva,  Zygnetna,  and  Bo- 
tra^chospermtmi  which  constitute  the  green  slimy  matter  known 
vulgarly  by  the  name  of  Frog-spittle,  so  abui^dant  in  bogs  and 
slow  running  brooks.  They  were  accompanied  by  great  num-' 
bers  of  ihe^  Diatomce,  particularly  Diatoma  floccuhsum  and 
Frctgillaria  pectif talis.  By. burning  off  the  vegetable  matter 
fix)m  a  bunch  of  the  ConferviB  and  examining  the  ashes  with  a 
good  microscope,  I  found  them  chiefly  composed  of  the  siliceous 
shells  of  various  loricated  Infusoria,  and  what  was  to  me  before 
unknown,  I  found  that  the  DiatonuB  were  also  unchanged  by 
.fire  or  acids,  and  consequently  like  the  Bacillariae  composed  of 
riUca,*  \:^  .  ^         . 

,  The  imperishable  nature  of  the  Badlla^ise  and  Diatomae,  led 
me  to  suppose  that  large  iiumbers  mitst  be  buried  in  the  mud  at 
the  bottoms  of  th0  bogs,  streaihs,*&c.,  where  the  Uving  specimens 
occur,  but  I  was  not  prepared  for  the  discovery  which  I  shortly 
made  of  a  deposit  eight  or  ten  inches  thick  and  probably  several 

*  Since  making  this  observation  I  'find  that  the,  sane  discovery  had  been  pre- 
viously made  by  D«  Br^bisson;  ^e  extrabt  firom  Meyen's  Report  given  at  the  ftA  of 
this  article.  - 
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kundred  square  yarttb  irk  extent^  which  Js  tohoUy  made  upv/the 
ffiKoeofiU  sheik  of  the  BadHarieB,  Sfb.  in  a  fossil  state. 

This  deposit  is  about  a  foot  belo^  the  surface  of  a  small  peat- 
bog, immedihtely  at  the  foot  of  the  southern  escarpment  of  thd 
hill  on  which  the  qelebrated  Port  Putnam -stands*  In  draining  ' 
this  bog,  a  large  ditch  was  dug,  and  among  the  mstttet  thrown- 
out,  my  attention  was  attracted  by  a  very  UgHt,  white  or  clay- 
colored  substance,  which  when  ex^unined  closely  in  the  sun-shine^ 
showed  minute  glimmering  .linear  particles.  On  submitting  it 
to  observation,  by  means  of  a  good  microscope,- 1  found  it  to.be 
almost  entirely  composed  of.  fossil  Infusloria,  with  occasippally  a 
few  fragments  of  a  Diatoma  or  Fjragillaria. 

I  Jwtve  since  exlamined  many  specimens,  ^ken  from  different 
and  distant  parts  of  the  same  bog,  and  have  invariably  found 
the  same  siliceousbodies,  and  in  the  same  abundance. 

There  oan^be  no  doubt  that  in  this  place  tl^ere  are  several  tons 
of  the  shells  of  beings  so  minute  as>to  be  barely  visible  as  brilliant 
iq)ecks,  when  carefully  observed  in  a  strong  light  by  the  naked^ 
eye.    Hundreds  of  years  must  have  elapsed  before  such  an  accu- 
mulation could  have  been  made. 

The  forms  most  abundant  in  this  peat-earth  are  represented  on 
Plate  2.  Fig.  1,  represents  one- of  the  Bacillariae,  which  is  appar* 
ently  identicd  with  foftsil  -specimens  from  Ehreuber^.  Fig.  2, 
represents  a  boat-shaped  sheN,  which  like  the  pi^ceding  is  marked^ 
with  parallel  Jines  of  almostlnconceivable  fineness.  Pig.  3,  shows 
a  smooth  siliceous  bbdywhosfe  nattire  is  Co  me  unknown.  Pi^^ 
4,  is.  a  rough  siliceous  ixniy  of  whose  natinre  I  am  also  igtiorant. 
With  these  occur  great  quantities  of  exoeedingly,  small  rings/ 
discs,  and  spheres,  see  Fig.  11,  Plate  2.         - 

All  tliese  forays  togethelr  compose  a  white  or  clay  colored  mass^ 
which  whiBQ  dry  feels  very  Ught,  does  not  effervesce  er  dissolve 
in  acids,  jand  is  not  ftised  by  the  bloWrpipe.  I  have,  no  doubt 
that  this  substance. will  >be  foundvabundantlyia  many,  peat-hogs, 
and  I  hope  in  the  n^xt  number  of  this  Jomfnal  to  see  the  ^nnounc^^ 
ment  of  its  discovery  in  many  localities.*    From  it5  white  color^ 

*  Sin(;e  writing  the  above/  I  received  from  m^  scientific  friend,  O.  Mason,  ^sq.. 
President  of  the  Providence  Franklin  Society,  a  letter  from  ^hich  I  take  the  liberty 
to  extract  the  following.  He  says,  ^'  your  microscopic  examinations  ofthe  white  sub- 
stance occasionally,  found  at  the  bottom  of  peflEt'bogs  have  afforded  a  satisfactory  and- 
very  curious  solution  of  a  phenomenon  which  has  oAen  ocoupied  my  mind.    1  CQtdd 
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it  may  in  somd  cases  have  been  confoui^ed  with  marl,  ffom 
which  its  action  with  acids. would  distinguish  it  To  examine  for 
the  Infusopa,  diffuse  a  sngtall  portion  in  a  dropof  water,  and  exam- 
ine with 'a;  microscope  of  high  power*  The  very  conveni^t 
Raspail  Microscope  is  well  suited  for  the  purpose,  foot  to  see  the 
fine  lin.es  on  these  shells  most  distinctly,  a  small  glass  j^here  made 
according  to  the  methodof  Ton:e  of  Naples,  should  betised  with 
the  Raspail  fixtures.*  : 

As  i  have  not  had  the  good  fortune  toobtaia  Elhrenberg's 
papers  on  Recent  and  Fossil  Infusoria,^  I  am  unable  to  give  the 
names  of  the  species  occuring  at  i^est  Point  I  have,  however, 
niade  sketches  of  the  princifial  forms  ocpuiing  in  the,peat«earthy 
which  I  hope  will  serve  to  make  these  singular  beingi^  more  gen- 
erally known  and  perhaps  also  enable  those  who  have  E^irenberg's 
papers,  to  identify  our  specieis.  .All  the  Infusoria  figured  on 
Plat.e  2,  occur  abundantly  in  company  with  the  Glosteria,  and 
severaLother  forms,  in  a  living  state,  in  the  watersnear  the  deposit 
of  fossils^  Fig.  5,  represents -the  species  whiph  appears  most 
abundant  as  a  recent  species,  an4  leeLst  abundant  as  a,  fossil. 

As  the  species  of  Algae  knowq  as  the^Diatomte,  have  also  asi^ 
Iieeous  i^U  .and  occur  abundantly  iii  our  ditcf^es,  6cc.  in  a  recent 
state,  and  occasionally  in  the  peat-earth  in  a  fbssilstate,  and  as 
this  obscure  but  beautiful  tribe 'appears  to  have  been  wholly  n^ 

not  eyen  conject&rQ  the  origia  of  this  sedimentary  accumuli^tion/wliiich  genenllj 
occurs  under  circumstances  which  afibrd  no  clew  to  its  source.  «  t  •  j  have 
fbrgptteh  all  the  localities  whei^c6  the  speoimens  were  obtained,  w1m<^1i  Were  put 
into  my  hand' by  various  iodiriduals  seme  years  since,  eotne  of  whom  aiippo^it  to 
be  i^agnesia  fmd others  porcelain  earth/''''   ■     *  ,    '     .      .\ 

*  I  nuik^  these  spheres hy  drawing  into  a  thread  a.portion  of  green  glass  (flint  glaae 
ji^ill-not  answer,  as  the  lead  reduces,)  and  then  snapping  off  a  portion,  about  half  m 
line  or  a  line  m  length,  J. fay  it'  apoq  a  fitigment  of  charcdal  and  very^areftdly 
direct  ,upon  it  the  flame  of  a  blow-pipe,  obsf  rviog  to.  ee^ie  to  blow  the  moiBevt 
that  the  bit  of  glass  has  assumed  the  spherical  form,  (otherwise  aehes  adhere,  and 
the  glass  Becomes  fhll  offlaws.)  Ilie  spheres  are  then  easily  set  in  l6ad,  thus : 
Hake  a  conical  depression  in.  a  piece  of  sheet  lead  an^  perforate  the  apex  of  the 
eene  with  a  hole  aomewbat  leas  in  diameter  than  the  glass  to  be  ae^  The  glaM 
is  the^  .to  be  forced  into  the  h6le  so  as  to  project  through  slightly.  J  have  fie- 
quentl'y  made,  and  set  in  flye  minutes, ,  spheres  in  this  manner,  which  would 
magnify  from  one  hundred,  to  four  er  five  hundred  limes  the  diaibeter  of  the  object. 
Stch  glaBses  are  nuich  superior  to  any  Usually  kept  for^ale  in  this-country.  I  pie- 
tmlie  that  these  glasses  would  have  been  more  used,  had  they  been  tried  with  the 
proper  arrangements  f5r  light.  With  the  beautiful  fixtures  of  the  Raspail  Micro- 
scope they  leave  little  to  be  wished  fbr^  either, with  regard  to  power  or  the  die- 
iinctness  of  vision. 
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Jectod  by  American  botanists,  (but  one  species,  J>.  flocculosumi 
being  <;tedited  to  our  Flora,)  I  have  made  sketches  of  several  spe- 
cies, which  occur  abundantly  about  West  Point 

I  have  found  abundantly  in  this  vicinity ^iJ^tomo^ccMfo^um, 
Fig.  12,  Plate  2^  another  species,  D.  tenue,  having  the  artictl- 
latidns  six  to  eight  times  as  long  as  the  dianveter,  Fig.  13,  Plate  2, 
Diaioma  cn/stallimim  ?  Fig.  14,  Plate  2,  FragiHariapedHndlis; 
Fig.  15,  Plate  2,  and  Meridion  vernale  ?  of  Agardh,  Fig.  16, 
Plate  2.  My  specimens  of  tjie  latter,  found  in  Washington's  yalley, 
agree  precisely  with  specimens  sent  to  Dr.  Torrey,  by  Dr.  Binders, 
and  iparked  M.  vemale/A^xdih,  but  Agardh'^s  de^riptipn,  ddes 
not  suit  them  well.  Perhaps  this  may  be  the  M.  circulare  of 
Agardh. 

I  have  also  found,  adhering  to  specimens  of  Algae,  collected 
near  Providence,  by  my  frfend  D.  C.  Gushing,  a  great  quantity  ^ 
of  Melbseira  nummulaides,  Agardh.  This  is  another  species  of 
the  tribe  Diatomse.  It  appears  then,  that  this  tribe  is  quitfe  abun-* 
dant  in  this  country,  and  a  monograph  of  the  species  occurring  in 
the  United  States,  is  m^ich  to  be  desired. 

In  connection  with  th6  above,  the  following  ^extracts  from 
Meyen^s  Report  of  the  Progress  of  Vegetable  Physiology,*  during 
the  year  1836,  will  prove  intetestirig.  I  met  with  it  several  ^eeks 
ifter  I  made  the  observations  above  noticed. 

'^Mohl  coD^ades,  ,t^at  after  maoj  years'  obsenrataon  he  still  remains 
quite  in  doubt  as  to  the  place  which  thjf  BacilfqriiB  should  occupy ;  that 
however  their  increasing  by  8q)arati(Hi,  does  not  justify  iis  in  classing 
them  as  animals. 

"  I  may  also  mention  that  Link^  linger  9x^d  Morreh,.  have  of  late  i^ 
marked,  that  these  doubtful  CFeatctfe&  which  -are  known  under  the  name 
oi  BaciOaruB,  ought  to  be  lUrranged  with  Vegetables  ;  according  to  this, 
there  would  respiain  Jio  other  botanist,^  with  the  cftieeptibh  of  Cords^  ttiat 
bad  paid  any  considerable  attention  to  vegetable  knatomy,  wh6  did  not 
coBsider  the  BacfflaruB  to  be  plants, 

**  From  this  we  may  judge  of  the  contradictions  on  this  subject  which 

are  found  in  the  reports  edited  hy  Wiegmann  and  myself,  on  the  progress 

of  zodegy  and  physiological  botany  for  the  yeat  1835,1 — as  these  crea- 

• .  c ^ 

"  •  'Wiegmann'a  ArehtDjnr  Jfaturgeschu^hUy  1837,  Part  iii.    Tnui8late4  in  Lond. 
and  Ed.  Phil.  Mag.,  Oct.  1837,  pag»  3^1 . 
t  Wief  maon'a  Arehiv, 
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tures  are  Ut  tiiDcs  mentioned  a&  plants,  at  times  as  animals^  and  indeed 
tinder  quite  different  denominations.*  -  ^ 

"  Morren,  in  the  Big bly  Important  fciemoir  on  the  Cbsteria^iJoLB  jbtj. 
folly  treated  the  question,  whether  they  should  be  arrange  with  animals 
or  vegetables;  he  succeeded  by  employing  very  high  magnifying  pQwers, 
in  showing  that  those  red  and  very  movable  little  poiots  discovered  by 
Ehrenberg  at  the  ends  of  these  bemga,  were  nothing  else  than  minute 
vesicles  which  afterwards  change  into  new  individuals^.  It  was  these 
movable,  and  as  it  were,  oscillating  points,  which  were  considered  as^  or- 
gans of  motion,  and  appeared  to  justify  the  placing  of  ihe  Chsteria 
among  animals,  which,  howei'er,  at  present,'  aflei*  Morren's  discovery,  fnUa 
to  the  ground.  Besides  the  occurrence  of  these  self-moving  propagula  in 
the  interior  of  the  Closterift^  Morrea  has  observed  a*  formation  of  fruit  by 
conjugation,  quite  sitnilar  to  the  mode  of  formatbn  of  the  fruit  in  the 
Ckn^MgataJf  and  besides  this  there  also  takes  place  an  increase  of  the 
Closteria  by  separation.  ^  ^  ■       /        . 

"  The  siliceous  envelop  which  surrounds  the  Closteria^  as  well  as  all 
other  BaciOaricB',  is  regarded  by  Morren  as  a  formation  analogous  ,to  the  so 
c;alled  cuticula  of  plants,  a  fact  which  is  capable  of  coniirmatioB  Only  in 
certain  relations ;  for  in  the  perfect  plants  this  fine  plate  of  silica  lies  in  . 
the  substance  of  ihe  cuticula ^  and  is  onl^  scfparated  from  this  by -the  de- 
struction of  the  organic  parts.  Fesides  thi^  siliceous  envelop,  Mbrren~ 
sqpposes  the  existence  o£^two  other -distinct  membranes,  which  form  the 
cuticles  of  the  Closterice,  and  inclose  the  ^een  substance ;.  he  however 
remarks,  that  they  only  .become  evident  upoQ  the  metamorphosis  of  the 
plant  I  consider  the  inner  pellicle  to  be  the  andogae  of  the  inner  en- 
velop which  is  found  in  the  members  of  Gotiferwe  when  their  spores  are 
ripened,  or  they  begin  to  increase  in  any  other  mariner,  as  for  instanoe^ 
by  .excrescence  and  iteparation:  Morran  thinks  it  possible  to  explain  the 
motion  of  the  Closteria  by  the  action  of  opposite  .electricities.  The  au- 
thor also  gives  a  very  complete  description,-  accompanied  by  drawings,  of 
the  very  manifold  forms  which  the  Closterieb  exllibit  at  different  periods ; 
and  by  this  he  shows,  haw  at  leaM  six  of  the  new  species  of  the  genus 
Closterium^  described  by  Ehrenberg,  belong  to  one  and  the  same  species* 

^'De  Br6bisson<^  also  made  observations  On  th^  enigmatical  I^vtomm^ 
in  order  to.  decide  the  question,  whether  they  should  be  classed  with  ani- 

•  I  am  sorry  to  say,  lliat  these  contradictions  must'also'occur  in  tbis  yearVfeport, 
as  I  do  not  think  Ehrenberg's  view  as  to  the  animal  nature  of  the  BartZ2art«  weak* 
©ned  by  the  reasons  here  stated. —  Wiegmann,- 

t  Sur  les  ClosUrie^,  Ann.  des  Scienc.  J^at.,  Vol.  I,  p.  274. 

X  The  same  observation  had  been  made  by  Cords. — Also  'by  Ehrenberg  in 
18Zi. -^Wkgmann.  - 

§  Observations  sur  lesDiatom^cfi.  L'Institut  de  1836>  p.  378.'  Ann.  des  SoioDC. 
Nat.,  1836,  II,  p.  248.  '     .  . 
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m^of  vegetables.  On  buniipg  a  greet  number  of  H'ogiUarui  pecli" 
noHs,  an  aoimal  smell  was  noticed.  Such  a  sinell  would,  however,  be  a 
rerj  mdefinite  character,  for  various  other  Algas  produce  a  similar  odor 
on  their  being  burnt  to  a  coaL  After  the'  burning  of  the  FragiUaria  pec^ 
tin€dis,  and  various  other  beings  of  t)ie  same  kind,  Brebisson  (bund  sili- 
ceous envelops  surrounding  them  in  ft  very  perfect  state,'  -and  precisely 
similar  to  thoge  exhibited  by  the  fossil  DiatomcR^  discovered  by.  C.  Fis-' 
cher  in  the  peat-bog  near  Franzensbad,  and  which  led  to  tliose  beautiflil 
*  observations  that  Ehrenb^rg  made  known  on  this  subject  in  the  course  of 
last  year.*  .     - 

"  Thp  results  Qf  those  Utter  obtervations  belong  properly  to  geegrtosyj 
but  we  must  add  this  one  remark,  that  under  the  9iSssi\  Infusoria  hitherto 
discovered,  only  those  beings  are  to  b^  understood^  which  botanists,  as  has 
been  previously  shown,  receive  as  ^ants.  The  occufrence  in  a  fossil 
slate  of  these  minute  o^icroscopical  plants,  is  caused  by  the  hard  siliceous 
envelop,  >vhich.resists-all  destroying  influences.  Kdtzing^s  discovery,  that 
tne  envelop  of  the  BaciUarice  consists  of  silica,  which  was  mentioned  in 
our  first  year's  report,  has,^by  this  circumstance,  been  rendered  more  igr- 
portant.  If  we  observe  the  same  minute  plants  in  the  living  state,  it  often 
happens,  that  amongst  them  some  dead  ones  occur,  which  exhibit  that 
perfectly  transparent  and  colorless  siliceous  envelop ;  It. is  therefore  proved, 
that  a  great  mass  of  such  siliceous  envelops  might  also  be  produced  by 
the  decomposition  of  the  plants^  or  in  the  moist  way^  and  ajiso  that  thi 
mountain  masses,  which  consist  more  or  less  of  such  siliceous  envelops, ' 
.  plight  not  always  be  regarded  as  being  produced  by  the  action  of  heat  at 
the  bottom  of  the  sea.f  .  Brebisson  ,trie»  to  bring  th«  Diatoma  into  two 
4ivision3,  viz.  the  pr6per  Diatoma,  which  exhibit  a  siliceous  envelop, 
and  the  I}esmdia,  which  are  without  ^  siliceous  coating;  and  entirely 
reducible  to  carbon.  In  the  more  perfect  plants,  the  epidermis  of  which 
is  penetrated  by  a  siliceous  envelop,  it  would  at  least  be  improper  to 
make  sach  divisions ;  in  this  case^  however,  they  may  be  of  some  use. 

''  In  a  recent  memoir,  M^hl  has  a^ain  declared  himself  against  the  ani-* 
mal  nature  of  the  BaciUaricB.  ^  I  admit;*  says  he,  **  that  the  doubt  which 
was  raised  respecting  dieir  vegetable  nature  is  not  yet  removed;  their 
animal  nature,  however,  has  been  as  little  proved,  and  we  find  evident 
transi^iOnsr  from  them  to  Vegetables.' "'— Lond.  and  Ed.  Phil.  Mag.,  Oct. 
1837,  p.  385^-390.  . 


*  Vide  oa  FosmI  Infusoria,  Wiegmann's  Arcfaiv,  1^6,  p.  333-  A  translatioYi  of 
EhreDb(urg*«  two  papers  on  this  subject  is  given  entire  and  with  engravings  in  the 
Scientific  Memoirs,^ol.  I,  p.  400. — W.  F.  I  have  not  had  an  opportunity  to  see 
either  o#  these  works. — J.  W-  B.  *  \ 

t  Ehfenberg's  opinion  is,  that  these  masses  owe  their  origin  to  the  action  of  vol* 
MOiic  heat.on  the  bottoia  of  llie  tea*    Vide  Scientific,  Memoiiw,  Vol*  l,  p.  400.  '* 
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With  regard  to  the  question  conceming  the  animal  or  vege- 
table niGitute  of  th6  B€LciUari€B,  1  can  add  nothm^  new  to  the 
testimony  of  those  who  support  their  animal  nature.  I  have  ofieo 
witnessed  the.  motions  of  several  species  of  Bacillarie,  and  would 
.no"  more  thiiik  of  referring  them  to  the  action  of  electricity,  than 
I  would  the  inore  active,  but  apparently  n<^t  more  voluntary 
movements  of  Vibrio,-  or  Jlotatoria.  I  have  seen  them  advance, 
and,  recede,  vibrate  to  the  right  and  left,  push  against  obstacles, 
^nd  incase  they  could  not. pass  them,  retreat  and  go  round  them. 
I(  must  be  a  very  curious  electric  anangement,  tfiat  can  jvodiroe 
such  actions  as  these. 

Note. — ^I  have  taken -considerable  pains  to  distribute  specimens 
of  the  Fossil  Infusoria,  Soc.,  above  referred  to,  but  those  who  have 
not  received  specimens,  and  are  interested  in  these  matters,  may 
obtain  them  from  Prof.  Sillimari:,  tawhom.I  have  sent  a  large 
supply,  from  Dr.  J.  R.  Cl^ilton,  New  York,  from  Or  Mason,  Esq., 
Providence,  R.  I.,  and  from  riiyself  at  West  Point,  N.  Y.^ 

EXPLANATION  OF    PLATE    H. 

'Fig.  1.  Od«  of  the  fossil  Infusoria  found  at  West  Point, 'whioh  appoara  identical 
with  specimens  from  Ehrenberg. 

Fig.  2^  Another  species,  which  is  also  very  abundant  in  the  peat-evth. — N.  B. 
The  fine  parallel  transverse  lines  are  marks  upon  the  shell,  which  are  easHy  seen 
with  a  high  magnifying  power.  The  figures  represent  these  objects  as  magnified 
about  three  hundred  and  fifty  times  m  length.    .  -  '  *^-      . 

Fig.  3.  A  smooth  round  siliceoui  l^ody,  apparently  solid  and  witlmut  any  maika. 
VeiT  alAindant  in  the  pcat-carth,        • 

lElg.  4.  A  roi^nd  solid  siliceous  body,  having  numeroua  asperities*  Less  abundvit 
than  the  preceding.        ^  .  ~         ..  *  -    ' 

Fig.  5.  Siliceous  sHell  of  a  common  ajiecies  of  Infusoria. 

FigB.  7, 8,  and  9.  Siliceous  shells  of  small  Inibsoria.  Themodons  of  the  Ufing 
species  of  Figs,  f  and  8,  are  more  active  than  those  of  any  of  this  tribe  that  I  have 
witnessed.    The  motions  of  the  species  represented  by  Fig.  5,  are  also  very  evident. 

Fig:  10.  A  portion  of  peat-earth  diffused  in  a  drop  of  wliter,  and  moderately 
magnified  (about  fifty  times.)  This  shows  imperfectly,  the  ioMnense  number,  and 
variety  of  forms,  whic^i  exist  ihwthe  peat-earth.  v 

-'  Fig.  12.  Diatoma  fiocculomm.    Very  common  in  brooks,  Soc.j  among  Conferre. 

Fig.  12  a.  an  articulation  of  the  tome  moje  highlj^  magnified. 

Fig.  13.  Diatomatenue?  Found  with  the  preceding  species. 

Fig.U3  a.  An  articulation  of  the  sam'e  more  highly  magnified. 

Fig.  lA^^DiatomacrystaUinumf  Straight,  smooth,  siliceoud  tiybes,  oecttrriag  in 
great  quantities  in  small  streams^  near  West  Point,  closely  resemlbling  foreign  sped* 
mens  of  D.  cry^tallinum. 

Fig.  15.  Fragillaria  pecHnaiis.  a,  6,  specimens  dififering  in  the  Wiclt|i  of  tbo 
ardcblattons.    <;,  luticulations  highly  magnified.       ■      .      •  ^ 

Fig.  16.  Meridion  vemaleZ  from  Washington'^  irtUey,  near  Wtet Point.  «, a»>' 
tioulatioDi  biglily  magnified. 
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A»rr.  X.'-^Descripiicn  cfsome  Experiments  made  with  the  VoUaie 
MaUepy*y  &y  Anpbew  Crosse,  Esq.  of  Bro(ymfield\  near  Temn^ 

:  tt^yfor  the  purpose  of  pfodueing  Crystals;  in  the  proems  of 
which  Experi)nenis  certain  Insects  constantly  appeared.    C^rrin 

•  municated  in  a  letter  dated  Dec.  27, 1837,  addressed  t&the  ^ec^ 
retary  of  the  London  Electrical  Society.    Read  Jan:  2t),.  1838^ 

From  the  Transactions  of  the  Electrical  Society  of  London. 

My  dear  /Sir — ^I  trusl  that  the  gentlemen,  who  compose  the 
;^  Electrical  Society"  will  not  imagine<that  because'  I  have  so  long 
delayed  answering  their  request,  to  furnish  the  Society  through 
you,  as  its  organ,  with  a  full  account  of  my  electrical  experiments^ 
in  whicli  a  certain  insect  made  its  unexpected  appearante,  that 
such  delay  has  been  occasioned  .by  any  desire  -of  withholding 
what  I  have. to  state,  from  th^  Society  in  particular,  or  the  public 
at  larg^  Tarn  delighted  to  find  that  at  last,  late,  though  not  t^ 
less  called  for,  a  body  of  sciehtific  gentlemen  have  linked  them- 
selves together  for  the  sake  of  exploring  and  making  public  those 
naysterics,  which  hitherto*,  under  a  varrety^of  names,  and  ascribed 
to  all  caujses  but  the  true  ope,  havfe^  eluded  the  grasp  of  men  of 
research,  And  served  to  perjdex,  perhaps,  rather  than  tb  afford  suf- 
ficient data  to  theorize  upon.  It  is  true  that  much  has  been  done 
in  the  course  of  a  fttv  yeare^  arid  that  whict  lias  beea  done  only 
affords  the  strongest  reason  for  believing  that  vasfly  iliore  remains 
to  be  done.  It  would  be  presumptuous  in  me  to  enmnerate  tlie 
services  of  a  Davy,  a  Faraday,  and  niany  other  great  men  at  home, 
or  a  Volta  and.an  Ampire,  with  a  host  of  others  abroad.  These 
distinguished  men  have  laid  the'foimdations,  on  which  their  suc- 
cessors ought  to  endeavor  to  erect  a  building  wort|iy  of  the  sci^iB 
in  which  it  has  been  cominenced*  Electricity  is  no  longer  the 
paltry  confined  science  which  it  was  once  fstncied  to  be,  making 
its  appearance  only  from  the  fiiction  of  glass  or  wax,  employed  in 
childish  purposes,  serving  as  a  trick  for  the  school-b6y,  or  a  nos- 
trum for  the  quack.  But  it  is,  even  now,  though  in  its  infancy, 
proved  to  be  most  intimately  connected  with  all  operations  in 
chemistry,  with  magnetism,  with  light  and  caloric ;  apparently  a 
property  belonging  to  all  matter,  perhaps  ranging  through  all  space, 
firom  sun  to  sun,  from  planet  to  planet,  and  not  improbably  the . 
aecondary  cause  of  every  change  in  the  animal,  Hiineral,  vegetable^ 
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and  gaseous  systems.  It  is  to  'determine  whether  this  be  or  not 
the  case,  as  far  as  hmnan  faculties  can  determine,., to  ascertain 
>yhat  rank  in  the  tree  of  science  electricity  is  ta  hold;  "to  en- 
deavor to  find  out  to  what  useful  purposes  it  might  be  a^^ed^ 
that  I  conceive  i?  the  object  of  your  Society,  and  I  shall  at  all 
tim^s  be  ready  and  willihg,  as  a  member,  to  contribute  my  quota 
of  information  to  its  support,  knowing  Well,  that  hoVever  Uttle  it 
might  be^  it  will  be  as  kindly  received  as  it  is  humbly  offer^ 
It  is  most  unpleasing  to  my  feelings  to  glance  at  myself  as  an  in- 
dividual,- but  I  have  met  wifh  so  much  vinilepce  and  abuse,  so 
much  calumny  and  misrepresentation,  in  consequence  of  the  ex- 
periments which  lam  about  to  detail,. and  which.it  seems.ia this 
nineteentfi  century  a  crime  to  have  m^de,  that  I  must  state,  not 
for  the  sake  of  myself  (for  I  uitetly  scorn  all  such  misrepresenta- 
tions,) but  for  the  sake  of  truth  and  the  science  which  I  follow, 
th^t  I  am  neither  a(h  '^Atheist,"  nor  a  '^MateriaUst,"  nor  a  '^self  - 
imagined  creator,"  but  a  hi^mblq  and  lowly  reverencer  of  that 
Great  Being,  whose,  laws  my  accusers  seem  wholly  tp  have  lost 
tight  of.  More  than  this,  it  is  my  conviction,  that  science  is  only 
valqible  as  d  mean  to  a  greater  end.  I  can  assure  you,  w^  that  I 
attach  no  particular  value  to  any  experiment  that  I  hare  .made^  . 
and  that  my  feelings  and  habits  are  much  more  of  axetiriog  than 
an  obtruding  character ;  and  I  care  not.  if  wliat  I  have  done  be 
entirely  overthrown,  if  truth  be  elicited^  The  following  is  a  plain 
and  correct  account  of  the  experiments  dluded  to. 

In  the  course  of,  my  endeavors  to  form  artificial  minerals  by  a 
long  continued  electric  action  on  fluids  holding  in  solution  duch 
snbstances  as  were  necessary  to  my  purpose,  I  had  recounse  to 
every  variety  of  contrivance  wTiich  I  could  think  of,  so  that,  oh 
the  one  tiond,  I  might  be  enabled  to  keep  up  a  never-bailing  eleo- 
tricid  current  of  greater  or  less  intenaty.  or  quantity,  dt  both,  as 
th^  case  seemed  to  require ;  and  on  the  other  band^  that  the  solu- 
tions made  use  of  should  be  exjx>sed  to  the  electric  action  in  lb€[ 
manner  best  calculated  to  effect  the  object  in  view.  Amongst 
other  contrivances,  Lconstructed  a  wooden  fram^,  of  about  two 
feet  in  height,  4jonsisting  of  four  legs  proceeding  from  a  shelf  at 
the  bottom,  .supporting  another  at  the  top,  fmd  containing  a  thir^ 
in  the  middle.  Each  of.  these  shelves  was  about,  seven  inches 
square.  The  upper  one  was  pierced  with  an  aperture,  in  which 
was. fixed  a  f^m^el  of.  Wedgwood  ware^  witfeia  which  recrtfced.a 


Digitized  by  VjOOQIC 


Cres»€^i\Bxpmmenis  vdih  the  VoUaic  Battery.        127 

qtmt  basin  on  a  circular  piece  of  -mahpgatiy  placed  witfitn  the 
funnel.  When  this  ba$in  was  filled  with  a  fluid,  a  strip  of  flannel 
-vetted  with  the  same,  was  suspended  over- the  edge  cfif-thc  basin 
and  inside  the  funnel  whichj  acting  aS  a  syphon,  conveyed  the 
fluid  out  of  .the  'bisin,  through  the  funnel,  in  successive  drops, 
The'nriddle  shelf  Qf  rtie  frame  was  hkewise  pierced  with  an  apeiv 
ture,  in  which  was  fixed  a 'smsfllep  funnel  of  glas»,  which  sup- 
ported a  piece  of  somewhat  porous  ted  oxide  of  iron  from  Vesuvi- 
us, immediately  under  the"  dropping  of  the  upper  .funnel.  The 
stone  was  kept  -constantly  electrified  by  means  of  two  platina 
wires'on  either  side  of  it,  connected  with  the  jgoles  of  a  Voltaic 
battery  of  iiin6teen  pairs  of  five-inch  zinc  dnd  copper  single  plates, 
in  two  porcelain-  trodghs,  the  cells  of  whicli  were  filled  at  :$rst 
with  water  and  j^-g  of  hydrochloric  acid,- but  afterwards  with  wa- 
teV  {done.  I  may  here''  state,  that  in  all  my  subsequent  experi* 
ments  relative  to  these  insects,  I  filled  thecells  of  the  batteries 
employed-  with  ndthing  but  common  water.  The  lower  shelf 
merely  supported  a  wide-mouthed  bottle,  to  receive  the  drops  as 
they  feH  from  the  second  funilel;  <  When  the  basin  ^as  nearly 
emptied,  the  fluid  was  poured  back  again  fi*om  the  bottle  below 
into  the  basin'  above,  without  disturbing  the  position  of  the  stone. 
It  was  by  m^re  chance  that  I  selected  this  volcmic  subdtance. 
cho6sing  it  from  its  partial  porosity-;  itor  da  I  believe  thatat  had 
the  slightest  eflfect  in  the  production  of  thfe  insects  to  be  described; 
The  fluid  with  which  I  filled  the  basin  was  made  as  follows.', 

I  reduced  a  piece  of  black  flint  to  powder,  having  first  exposed 
it  to  a  red  heat  and  quenched  it  in  water  to  make  itfiijible.  0( 
this  powder  I  took  two  ounces,  and  mixed  them  intensely  with 
-six  6unce8  of  carbonafeof  potassa,  exposed  them  to  a  strong  he^t 
fdr  fifteen- minutes  in  a  black  lead  crucible  in  an  air  fiirnace,  and 
then  ponr^  the  fuse4  compound  on  an  iron  plate,  redirced  it  to 
powder  While  still  warm,  poured  boiling  water  on  it,  and  kept  it 
boiling  for  some  miriutes  in  a  sand  bath.  The  greater  part  of  the 
flohible  glass  thus  fused,  was  taken  up  by  the^- water,  together 
with  a  portion  of  alumina'fi-pm  the  crucible.  •  Fshoidd  have  used 
6neH>f  silver,  but  had  none  sufliciently  large.  To  a -portion  of 
tlie  silicate  6t  potassa  thu3  fused,  I  added  some  boiling  water  to 
dilute  it,  and  then  slowly  added  hydrochloric  acid  to  sopetsatu- 
ration. .  A  strange  remark  was  made  oh  this  part  of  the  experi- 
ment, at  the  meeting  of  the  British  Association  at  Liverpool,  it 


Digitized  by  VjOOQIC 


128        Crosse^ s  ^aj>erifnettt^  wih  ihk  VoUai^'Battery. 

b^ing  then  gi^ixrely  stated,  that  it  was  impossibte  to  add  air  acid 
to^a  silicate  of  potassa  without  precipitating  the  silite !  This,  of 
course,  must  be  the- case,  unless  the  ^qtion  be  diluted  with*wa- 
ter...  My  object  tn  subjecting  this -fluid  to  a  long-continued  elee- 
trie  action,  through  the  tntervention-of  f^  {Knrous  ^onej  was'to 
form,  if  possibljB,  cry;stals  of  silica  at  one^of  the  poles  x>f  the  bat- 
tery, hot  I  failed  in  accomplishing  this  by «thoj9&  means.  .On  tto 
iburteenth*  day  from  Jiie  commencement  of-  the  e^icperiment,  I 
observed^  through  a  lens,  a^ewfimall  wbitish  excrescences  or 
nipples  projecting  from  about  Uie  tniddle  of  the  electrified  stone, 
and  nearly  under  the  dropping  of  the  fluid  abo\^e.  On  the 
eighteenth*  d^y,  these  projections  enlarged^  and  seven  or  eigEt 
filaments,  each  &f  them  longer  than  the  excrescence  from  which 
it  grew,  n^e  their  appearance  on  each  of  the  nij^des.  On  the 
twi^nty  second*  day^  these-  appearances  \fere  more  elevated  and 
distinct)  and  on  the  twenty  sixths  day,  each  figure  assumed  the 
form  of  a.  perfect  insect,  standing  erect  on  a  few  bristles  which 
formed  its  tsgil.  Till  this  .period  L  bad  no.  notion  that  ^tfaese  ^f^ 
pearances  were  any  other  than  -anr  incipient  mi^ieral  formation ; 
but  it  was  not  tintil  the  twenty  eighth  day,  .when  I  plaudy  per- 
ceived these  little  creatures  move  their  legs,  that- 1  felt  any  sur- 
I>rise,  and  I  must  ow;x  that  when  this  took  ptace,  I  was  not  a  little 
astonished.  I- endeavored  to- detach,  with  the  point  of  a  needle, 
one  or  two  of  them  from  its  position  on  th^  stone,  but  they  im- 
mediately died,  and  I  was  obliged  to  wait  patienfly  flwr  a  few  days 
loi^ger,  when  they  separated  themselves  from  the  9tpne,^and 
moved  about  at  pleasure,  although  they  had  been  for  some  time 
after  their  birth  appare^itly  averse  to  motfen.  In  the  course  of  a 
few  weeks^  abput  a  fiundred  of.  them  made  their  appearance  t>n 
the^stone.  I  -observed  that  at  first  each  of  them  fixed  itself  for 
a  considerable  time  in  one  spot,ii{^aring,  as  £ar  as  I  could  judge, 
to  feed  by  suction';  but  wb^n  a  ray  of  light  -frpni  the  iun  was 
directed  upon  it,  it  seemed  disturbed,  and  removed  itself  to  the 
shaded  part  of  the  stone.  Out  of  about  a  hundred,  insects,  nut 
above  five^or  six  tjrere  bom  ^on  the '  soc^th  sid§  of  the  stone.  I 
examined  some  of  them  \^rith  the  piicroecope,  and  observed  Aat 
the  smaller  x)nes  appeared  4o  have  only  six  legs,  but  ihe  hurger 
ones  eighth    It  woidd  be  superfluous  to  attempt  a  descriptioaxif 

-i^^j-., , — , — I ^  ■  ,     ,' 1 —  i    ■    ■- 

*  Benotad  V  tb«  ^gsT  14, 18,  Sd,  and  96. 


Digitized  by  VjOOQIC 


Cro88€^  Experiments  zofth  fhe  VoUaic  Battery.  129 

these  little  mites,  wl^n  so  exeellent  ^  one  has  been  transmitted 
from  Paris.  It  seems  that  they  ore  of  the  genus  Acarus^  but  of 
a.species  not  hithertb  observeKi-"  I  have  had  three  separate  forma- 
tions of  similar  insects  at  different  times,  from  fresh  portions  of 
the  same  fluid,  with  the  ^ame  apparatus.  As  I  considered  the 
^result  of  this  experiment  rather  extraordinary ,>  I  made  some  of 
my  friends  acquainted  with  it,  amongst  whcnn  were  some  highly 
scientific  gentlemen,  and  they  plainly  perceived  t)ie  insect  in  var 
rious  stales.  1  likewise  transmitted  some  of  them  to  o^e  of  our 
most  distinguished  physiologist^  in  London,  and  the  opinion  of 
this  gentleman,  as  well  as  of  other  eminent  persons  to  whgm  he 
showed  them;  coincided  with  that  of  the  g^tl^men  of  the  Acade- 
mie  des  Sciences, .  as  to  their  genus  said  species.  /  have  never 
ventured  an  opinion  a9  to  the  cause  of  their  birth,  ^  and  for  a  very 
good  reason — ^I  was  imable  to-  form  one.  The  most  simple  solu- 
tion of  the  problem  which  occurred  to  me,  was,  that  tljey  arose 
from  ova  deposited  by  insects  floating  in  the  atmosphere,  and  that 
they  might  possibly  be  hatched  by  the  electric  action.  Still,  1 
could  not  imagine  that  an  ovum^ could  shoot  out  filaments,  and 
that,  those  filaments  would  become  bristles j  and. moreover,  I 
could  not  detect,-  on  the  closest  .examination,  any  remains  of  a 
shell.  Again,  we  have  no  right  to^  assume  that  electric  action  is 
necessary  to  vitality,  until  such  fact  shall  haye  been  most  disr 
tinctly  proved.  I  next  imagined,  asothers  have  done',  that  they 
might  have  originated  firoiA  the  water,  and  consequently. xoade  a 
close  examination  of  several  hundred  vessels,  filled  with  the  same 
water  as  that  >irhich  held  in  solution  the  silicate  of.potassa,  in 
the  same  room,  which  vessels  constituted  the  cells  of  a  large  Yol- 
taic  battery,  used  without  acid.  .  In  none  of  these  v^sselscould 
I  perceive  the  trace  of  an  insect  of  that  description.  I  likewise 
closely  examined  the  crevices  and  most  dusty  parts  of  the  room 
with  no  better  success.  .  In  the  course  of  some  months,  indeed, 
these*  insects  so  increased^  that  when  they  were  itrong  enough  to 
leave  theic  moistened  birth-place,  they  issued  oik  in  different  di- 
rections, I  suppose,  in  quest  of  f<x)d ;  but  they  generally  huddled 
together  under  a  card  or  piece  of  paper  in  their  neighborhood,  as 
if  to  avoid  light  and  disturbance.  In  the  course  of  my  experi- 
ments upon  other  matters^  I  filled  a  glass  basin  with  a^concentrar 
ted  solution  of  silicate  of  potassa  without  acid,  in  the  middle  of 
which  I  placed  a  pi^ce  of  bri<ck,  used  in  thi?  neighborhood  for 
Vol.  XXXV.— No.  1.'  17 
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domestic  purposes,  and  consisting  mostly  of  silk^.  *  Two  wires 
of  platina  connected  either  end  of  the  brick  with  the  poles  ef  a 
Voltaic  battery  of  sixty  three  pairs  of  plates',*  teach  about  two 
inches  square.  After  many  months'  action,  fiilica  in  a  gelatinous 
state  formed  in  some  quantity  round  th6  bottom  of  the  hrick,  and 
as  the  solution  evaporated,  I  replaced  it  by  fresh  additions,  so 
that  the  outside  of  tfie  glass  basin,  being  constantly  wet  by  re- 
peated oveiflowings,  was,  of  course,  constantly  electrified.  On 
this  outside,  as  well  as  on  the  edge  of  the  fluid  within,'  I  one  day 
perceived^  the  well  Jmown  whitish  excrescence,  with  its  project- 
ing ^laments.  In  the  course  of  time,  they  increased  in  number, 
and  as  they  successively  burst  into  life,  the  whole,  table  on  which 
the  apparatus  stood,  at  last  was  covered  with  similar  insects^ 
which  hid  themselves  wherever  they  could  find  a  shelter.  Some 
Of  them  were  of  different  sizes,  there  being  a  considerable  differ- 
ence in  this  respect  betweeti  the  larger  and  the  smaller ;  and  they 
were  plainly  perceptible  to  the  nateed  eye,  as  they  nimbly  crawled 
from  one  spot  to  another.  I  closely  exaibined  the  table  with  a 
lens,  but  could  perceive  no  such  excre^cence  as  that  which  marks 
their  incipifent  «tate,  on  finy  part  of  it.  While  these  effects  were 
faking  place. in  my  electrical  soom,  similar  formations  were 
making  their  appearance  in  another  rooni,  distant  from  the  for- 
mer. I  had  here  placed  on  a  tlEiUe  three  Voltaic  batteries,  uncon- 
nected with  each  other.  The  first  consisted  of  twenty  peiis  of 
two  inch  plates,  between  the  poles  of  which  I*  placed  a  glass  cyl- 
inder, filled  with  a  concentmted  solution  of  silicate  of  potassa, 
in  which  was  suspended  a  piece  of  clay  slate  by  two  platina 
wires  connected  with  either  pole  of  the  battery.  A  piece  of  pa- 
per was  placed  on  the  top  of  the  cylinder,  to  keep  out  the  dusU 
After  many  months'  action,  gelatinous. silica  in  varioiis  forms  was 
electric^ly  attracted  to  the  slate,  which  it  coated  in  rather  a  sin- 
gular manner,  i^nnecessary  here  to  describe.  In  the  course  of 
time,  I  observed  similar  iniSects,  in  th^  incipient  state,  forming 
around  the.edge  of  the  fluid  within  the' jar,  which,"  when  perfect, 
crawled  about  the  inner  surface  of  the  paper  with  great  activity. 
The  second  battery  consisted  of  twenty  pairs  of  cylinders,  each 
equal  to  a  four  inch  plate.  Between  the  poles  of  this,  I  interposed 
a  series  of  seven  glass  cylinders,  filled  with  the  following  concen- 
trated solutions : — ^1^  Nitrate  ef  copper :  2.  Sub-carbonate  of  po- 
tassa :    3.  Sulphate  of  copper :  4"  Green  sulphate  of  iron :    S. 
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Sulphate  of- zJAc :  6.  Water  acidified  with  a  minute  portion^ of 
hydrochloric  acid:  7.  Water  ^poured  on- powdered  metallic  arse- 
nic, resting  on  a  copper  cuj^  connected  with  the  positive  pole  of 
the  battery.  'All  these,  ^cylinders  :^ete  electrically  united  to* 
gether  by  atcs  o^  sheet  copper,  so.  that  the  same  electric  current 
passed  through  the  whole  of  them,    y     • 

After  many  months'  action,  and  consequent  formation  of  certain 
crystalline  matters,  which  i^  is  not  my  object  here  to  notice,  I  ob- 
served similar  excrescences  with  tfiose  before  described  at  the. 
edge  of  the. fluid  in  everyone  of  the  cyUnddrs,  excepting  the 
two  which  contain^  the  carbonate  of  potassa,  and  the  n^etallic 
arseilic  ^  and  in  due  time  a  host  of  insecte  made  their  appear^ce. 
It  was  curious  to  observe  the  crystallized  nitrate  and  sulphate  of 
copper,  which  formed  by^w  evaporation  at  the  edge  of  the  re- 
spective solutions,  dotted  here  and  th^re  with  these  hairy  excres^ 
cences.  At  th^  foot  ci  each  of  Ihe  cylinders,  I  had  placed  a  paper 
ticket  upon  the  tabjie,  and  on  lifting  them  up,  I  found  a  little 
colony  of  insects,  under  each,  but  no  i^pearance  whatever  of  their 
having  been  bom  und^r  their  respective  papers^-or  on  any  part  oC 
the  table,  The  third  battery  c<H)sisted  of  twenty  pairs  of  cylin* 
der§,  each  equal  to  a  three  inch  {date.  Between  the  poles  of  this 
I  interposed  likewise  a  series  of  six  glass  cylinders,  -filled  with 
various  solutions,  in  only  oneof  whioh  I  obtained  the  insect 
This  contained  a  concentrate  solution  of  siHcate  of  potassa. 
A, bent  iron  wire,  one  fifth  of  an  inch  in  diameter,  in. the  form  of 
an  inverted  syphon;  was  plugged  some  inched  into  this  solution, 
and  connected  it  with  the  positive  pole,  whilst  a  soikll  coil  of  fine 
silver  wire  joined  it  with  the  negative.      '  '      » 

After  some  months'  electrical  ^tion,  gelatinous  silicaenveloped 
both  wires,  but  in  much  greater  quantity  lEit  the  positive  pole ;  aqd 
jn  about'eight  months  firom  the  commencement  of  the  experiment, 
on  examining  these  two  wires  very  minutely,  by  means  of  a  lens/ 
having  removed  them  from  the  sohition  for  that  purpose,  I  plainly 
perceived  one  of  these  inciinent  insects  upon  the  geUtinous  silica 
on  the  silver  wire,  and  about  half  an  ijich.  below  the  surface  of  the 
fluid,  when  replaced  in  its  original  position.  In  the  course  of  time, 
more  Insects  made  their  appearance,  till,,  at  last,  I  counted  at  once 
three  on  the  negative  and  twelve  on  the  positive  wire.  Some  of 
them  were  formed  on  the  naked  part  of  the  wires,  that  is,  on  that 
part  which  was  partially  bare  of  gelatinous  silica.:'  but  they  were 
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mostly  imbedded  inore  or  l^ss  in  the  silica;  with  eight  or  ten  fila- 
meots  projecting  firom  each  beyond  the  silica.  It  was  perfectly 
impossible  to  mistake  them,  after  having  made  one^s  self  master  of 
their  different  appearances ;  -and  an  occapional  motion  in  the  fila- 
ments of  those  that  had  been  the  loHgest  formed  was  very  percept- 
ible, and  observed  by  many  of  my  visitors,  without  my  having 
previously  noticed  the  fact  to  theDa.  '  McNst  of  these  productions 
toolc  place  from  half  to  three  quarters  of  an  inch  under  the  surface 
of  the  fluid,  which,  as  it  evaporated  veryoslowly,  1  kfept  to  the 
same  level  by  addiAg  fresh  pdjrtiotis.  -  As  some  of  these  insects 
were  formed  on  the  inverted  part  of  the  jsyphon-shaped  wire,  I 
cannot  'imagine  how  they  contrived  t6  arrive  «t  the  surface,  and  , 
to  extricate  themselves  from  the  fluid :  yet  this  they~  did  repeat- 
edly^; their  old  places  were  Vacated,  and  others  were  bom  in  new 
ones.;  Whether  they  were  in  an'  imperfect  -state  (except  just  at 
the  commencement  of  their  formation),  or  in  a  perfect  one,  they 
had  all  the  distingCiishing  characteristic  of  bristles  projecting  from 
their  bodies,  which  ocdasioned^he  French  savans  to  remark  that 
they  resembled' ajmicrosc6pic  porcupine.  I  must  not  omit  to  state, 
that  the  room  in  which  these  three  batteries  w^r6  acting  was  kept 
almdst  constiemtly  darkened.  It  was  «<>t  my  inteation  to  make 
knowri  these  observations  uhtil  I  myself  should  be  better  informed 
about  the  matter.  Chance  led  to  the  publication  of  an  erroneous 
account.of  them,  which  I  was  under  the  necessity  of  explaining. 
It  is  so  difficult  to  arrive  at  the  truth,  that  mankind  would  do  bet- 
ter lo  lend  tfieir  assistance -to  explore  w1iat  may  be  worth  investi- 
gating, than  to  endeavor  to  crosh  in  its  bud  that  which'  might 
otherwise  exjiand  into  a  flower.  In  giving  this jujcount,  I  have 
merely  stated  those  circumstar)ces  regarding  the,  appearance  of 
insects,  which  I  have  noticed  during  my  investigations  into  the 
formatioir  of  mineral  matters ;  I  have  never  .studied  physiology, 
and  am  not  aware  imder  what  circumstances  the  birth  of  this  class 
of  insects  is  usually  developed.  In  my 'first  experiment  I  had 
niade  useof  flanntsl,  wood,  and  a  volcanfic  stone ;  In  the  last,  none 
of  these  substances  were  present.  - 1  never,  for  a  moment,  enter- 
tained the  ide^  that  the  electric  fluid  had  anunated  the  organic 
remains  of  insects,  or  fossil  eggs,  previously  existing  in  the  stone- 
or  the  silica ;  and  have  fonhed  no  visionary  theory  wbifeh  I  Would 
travel  out  of  my  way  to  support  I  haye  since  repeated  these 
ktt^  exu^erimentfl  in  a  third  roQm,<  in  which  there  are  how  two 
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batteries  at  work;  One  consisting  6£  eleven  pairs  6(  cylinders, . 
metde  of  four  inch  plates,  between  the  poles  of  which  is  placed  a 
glass  cylinder,  filled  with  silicate  of  potassa,  in  which  is  suspended 
a  piece,  of  slate  between  two  .wires  of  platina,  as  before^  and  cov-, 
ered  loosely,  with  paper.  •  Here,  again,  is  another  crop  of  insecta 
formed.  The  other  battery  consists  of  twenty  pairs  of  cylinders, 
the  electric  current  of  which  is  passed  through  six-different  sotu* 
tions..in  glass  Cylinders,  in  three  of  which  only  is  the  insect  form- 
ed, viz.  1st,  in  nitrate  .of  copper;  2d,  in  Sulphate  of  copper,  in 
each  of  which  the  insect  is  only  produced  at  the  edge  of  the  fluid, 
as  far  as  I  can  make  out ;  and  3d,  by  thd  old  apparatus  of  soiled 
silver  and  iron  wire  in  silicate  of  potassa,  as  before.  There  are 
now  forming  on  the  bottom  erf  this  positively  electrified  wire,  sim- 
ilar insectSf  at  the  distance^  of  fully  iwo  inches  below  the  surface 
of  the  fliiid.  On  examiningthese,  I  have  lately  noticed  a  pecuhar 
quality  they  possess  whilst  in  an  incipient  state.  After  being  kept 
some  minutes  out  of  the  solution,  they  contract  their  filaments,- so 
as,  in  some  cases,  wholly,  and  in  others  partially,  to  disappear: 
I  at  first  thought  tbey ^were  destroyed ;  but,  oil  examining  tlie 
same  spots,  on  the  next  day;  they  were  as  perceptible  as  before. 
In  this  respect,  ih^y  seem  not  unlilps  the  Zoophytes,  which  adhere 
to  the  Fooks  on  the  sea-shore,  and  which  contract  pn  the  approach 
>(^  a  finger.  I  may, likewise  remark^  that  I  have  not  been  able 
to  detect  ^heir  feyes,  eyen  whea  viewed  under  a  powerful  micro* 
scope,,  although  I  onoe  fancied  I  perceived  them.  The  extreoSe 
faektof  summer.and  cold  of  winter  do  not  appear  favorable  to  their 
pcoiduction,  which  succeeds,  best,  L  think,  in  spriiig  and  autumn^ 
As  in  tfa^  above  accountl.haye  occasionally  made  use  of  the  word 
"formation,"  I  beg  that  it  might  be  understood  that  I  do  not  meati 
crecUi&n,  or  any  thing  approaching  to  it,  -  I  am  not  aware  that  I 
have  any  thing  more  to  add,  except  the  few  remarks  I  shallcon* 
elude  with.  •       .  \^  • 

-  1st.  I  have  not  observeki  a  formation  of  'the  insect,  except  on  a 
moist  aiid'^ electrified ^ surface,  or  under fm' electrified  fluid..  By 
this  /  do  not  mean  to  assert  that  electricity  has  g.ny  thing  to  do 
with  their  birth,  as  I  have  not  made  a  sufficient  number  of  exper- 
iments to  prove  or  disprove  it  ;>  and  besides,  I  have  not  taken 
tiidse  necessary  precautions,  which  present  th^odselves  eveq-to  an 
unscientific  view^  These  {NTecautions  are  not  so  easy  to  observe 
.as  may  at.  fiis( sight  appear.    It  is,  however,  my  intention  to  repeat 
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these  experiments,  by  passing  a  stream  of  electricity  through  cyl- 
,inders  filled  with  various  fluids  «nder  a  glass  roceiyer  inverted 
oyer  mercury,  the  greatest  po^ble  care  being  taken  to  shut  out 
extraneous  matter.  Should  there  be  those  who  blame  me  Cor  not 
having  done  this  before,  to  such  I  answer  that,  indep^dent  of  a 
host  of  other  hindrancesj  which  it  is  nOt  in  my-power  to  set  aside, 
I  have  been  closely  pursuing  a  long  train  pf  experiments  on  the 
formation  of  crystalline  matters  by  the  electric  agency,  and  now 
different  modifications  of  the  Voltaoc  battery ;  in  which  I  am  so 
interested,  that  none  but  the  ardent  can  conceive  what  is  not  in 
my  power  to  describe. 

.  2dly. '  These  insects  do  not  appear  to  have  originated  from  oth- 
ers similar  to  themselves,  as  they  axe  formed  in  all  cases  w:ith  ac- 
cess of  moisture,  ^and  in  some  cases  two  inches  below  the  surface 
of  the  fluid  in  which  they  are  bom;.  and>if  a  full  grown  and' per- 
fect insect  be  let  fall  into  any  fluid,- it  is'infalUbly  drowned. 

.  3dly.  I  believe  they.hve  for  many  weeks :  occ^ionally.  I  have 
found  them  dead  in  groups,  apparently  £rom>  wantidf  food^ 

4thly.  It  has  been  frequently  suggested. to  me  to  repeat  these 
experiments,  without  using  ^the  electric  agency;  bat  this  would 
be  by  no  means  satisfactory,  let  the  ^vent  be  what  it  would.  It 
is  Well  known  il^^  saline  matters  a^  easily  crystallized  without 
subjecting  them  to  the  electric  action^  but  it  by  no  zneans  fol- 
lows that,  because  artificial  electricity^is  not  applied,  such  crystals 
are  formed  without  the  electric  influence.  I  have  made  so  many 
experiments  on  electrical  crystallization, 'that  lam  firmly  convin- 
ced in  my  own  nrind,  that  electric  attraction  is  the  cause  of  the 
formation  of  every  crystal,  whether  artiflcial  electricity  be  .applied 
Or  not.  I  am,  however^  well  aware  of  the  difliculty  of  getting 
at  the  truth  in  the^  matters,  and  of  separating  cause.  fi:om  efiect. 
It  has  often  occurred  to  me^  hoy  it  is  that  Such  iiumberst)f  ^mi- 
malcules  ai:e. produced  in  flour  and  water,  in  pepper  and  water? 
also,  the  insects  which  infest  fruit  irees  after  a  blight  ?  Does  not 
a  9hemical  change  take  place  in  the  water,  and  Ukewise  in  the 
sap  of  the  tree  previous  to  the  a{^)e£urance  of  these  in^ect^  and  is 
or  is  not  every  x^hemioal  change  ::produced  by  electric  agency? 
In  making  these  observations  I  seek  to  mislead- no  one.  The 
book  of  nature  is  opened  wide  to  piir  view  by  the  Almighty 
power,  and  wq  must  endeavor,  as  j&ur  as  our  feeble  febolties  will 
permit,  to  make  a  good  use  pf.  it;  always  remembering,  th^t 
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however  the  timid -may  shrink  firom  investigation,  the  moi^  com- 
^etely  the  secrets  of  nature  are  laid  bare,  the  mcnre  ^Sectuaily 
will  the  power  of  that  Gr^t. Being  be  manifested,  who  seems  to 
have  ordained^  that 

"  Order  \a  Heaven's  first  law."  . 

•     I  beg  Ip  remain,  in  the  mean  time,  my  dgar  Sir, 

^  •  '    *  Yours,  very  sincerely, 

Andrew  Orosss.  .  ^ 
Broomficld,  Dec"  27;  1837.  "        '  ?        ^ 

'  .  ...  ^        . 

'P.  S-  Since  writing  the  above  accoijnt,  I  have  obtained  the  in- 
sects on  a  bare  ptatina  wire  plunged  into  fluo-silicic  acid,  one  inch 
below  the  sudS&ce  of  the  fluid  at  the  negative*  pole  of  a  small  bat- 
tery of  two  inch  plates  in  c^Ils  filled  with  water.  This  is  a  some- 
what singular  fluid  for  these  insects  to  breed  in,  who  seem  to  have 
a  flinty  taste,  although  they  are  by  no  means  confined  to  siUceous 
fluids.  This  fluo-sdicic  acid  was  procured  from  London  some 
time  since,  and  consequently  made  of  London  water;  so  that'tb^ 
idea  of  their  being  natives  of  the/Broomfield  water  is  quite  set 
aside  by,  this  result.  The  apparatus  was  arranged  as  follows: 
Fig.  7,  a  glass  basin  (a  pint  one*)  partly  filled  with  fluo-silicic  acid 
to  the  level  1.  2,  a  small  porous  pan,  mad^  of  the  same  materi- 
als as  a  garden  pot,  partly  filled  with  the  sam<e  acid  to  the  level  2: 
with  an  earthen  cover,  -  3,'  placed  upon  it,  to  keep  oxjtt  the  light, 
dust,  &ci  4,  a  platina  wire  connected  with  the  positive  pole  of 
the  battery,  with  the  other  end  jdunged  into  the  acid  in  the  -pan, 
and  twist^  round  a  piece  of  common  quartz ;  oh  which  quartz, 
after  many  months'  action,  are  forming  singularly  beautiful  and 
perfectly  formed  crystals  of  a  transparent  substance,  not  yet  ana- 
lyked^  as  they  are  still  growing.  These  crystals  are  of  the  modi- 
ficatfonofthecube^'  and  are  of  twelve  or  fourteen  sides.  The 
platina  wire  passes  under  the  cover  of  the  pan.  6,  a' platina  wire 
connected  with  the  negative  pole  of  the  same  battery^  with  the 
other  end' dipping  into  the  basin,  sn  inch  or  two  below  the  fluid ; 
and,  as  well  as  the  xHher,  twisted  round  a  piece  of  quart^.  By 
this  arrangement  il  i^  evident  that  the  electric  fluid  enteps  the  po- 
rous pstfi  by  the  wire  4,  percolates  the  pan,  and  passes  out  by  the 
wire  6.  /  It  is  now  up^aj^  of  six  or  eight  'months  (I  cannot  at . 
this  moment  put  my  hand  on  the'iiiemoranduin  of  the  date.)  since " 
this.ai^Moatus  has  be^  in  acticm,  and  though  I  have  occaidonally 
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'lifted  t>uHhe  wires  to  examine  themby  a  lens,  yet  it  was  not  til: 
the  other  day  that  I  perceived  any  insect,  and  thfere  are  now  three 
of  the  same  insects,  in  their 'incipient 'Btate,  appearing  on  the  na^ 
ked  platins;:  wire  at  the  bottom  of  the  quartz  in  the  glass  bctsin  at 
the  negative  pole.  These  insects  are  very  perceptible  and  may 
'be  represented  thus  (magnified) :  fig.  8,  1  the  {^in^  wire,  2  the 
quartz,  3  tbe  incipient  insects.  It  should  be  observed  that  the 
glass  basin,  fig.  7,  has  always  been  loosely  x^overed  with  paper. 
•The  Incipient'  appearance  of  thi^  insect  has  already  been  descri- 
bed. The  filaments  which  project  are  in  course  of  time  seen  to 
move,  before  the  perfect  insect  detaches  itself  from  its  birth-place; 


■^■■M- 


Fig.  a 


Fig.  5. 


Tig.  7. 


Fig.' 5,  front  view  of  the  filtering  apparft^s,  by  the  use  of  which,  the  itisect  de- 
scribed mode  its  first  appearance.  -  Ta,  b,)  two  of  the  fodr  uprights  or  legs  bnitng 
^rom  Ihe  bas^  (c,)  supporting  %  niQvable.8helf  (d  j)  which  shelf  is  kept  in  its  place 
by  fbur  pins  (is)  passing  thrpugh  the  four  nprigbis,  end  may  be -raised  or  lowered 
at  pleasure,  (f,)  the  top  shelf,  which  has .  ati  aperture 'cut  in  it  to  recehre  the 
Wedgwood  ware  funnel  (o.)  (h,)  «'qnart' basin  standing  on  an  iinseen^sQppoit 
within  the  funnel  (g,)  which  suppdrt  is  a  cijpculai;  piece  of  wood  with  holes  cut  in 
ft  to  allow  the  free  passage  of  the  fyxxd.  betweeti  t^b  basin  and  funnel.  This  basin 
is  fille<f  with  the  fluid  required,  which  is  conveyed  ontof  it  by  the  -strip^f  flannel 
(i,)  banging  over  the  obtltid^  of  the  basin,  and  inside  the  frinnel,  and  which,  con- 
sequently, fallff  in  successive  drops  through  the  fupnel  (o)  upon  the  stone  (e,) 
which  is  supported  by  the  glass  ftinnel  (l,)  kept  constantly  electrified  by  the  two 
.  platiua  wires  (m,  n,)  resting  on  the  opposite  sides  of  H,.and  connected  with  the  op- 
-posite  poles  of  a  voltaic  battery,  (o,)  a  Wide  moutbed  bottle  standing  on  the  base 
(c,X  to  receive  the  fluid  as  it  fldls  from  the^  second  fUnnel  (l.)  '  f^roip  this  pottle. 
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when  required^  it  is  poored  back  .again  into.the  basin  (h)  without  dlstuibing  the 
stone  (k.) 

Fi^.  Q,  (a,)  a  glass  cylindrical  yessel,  containing  about  a  quarter  of  a  pint,  filled 
with  a  concentrated  solution  of  silicate  of  potash,  (b,)  a  fine  silrdr  wire  formed 
into  a  coil,  which  is  immersed  into  the  fluid  in  the  cylinder,  the  other  end  being 
connected  with  the  negative  pole  of  the  bi^ttery.  (c,)  an  iron  wire  about  one  fifUi 
of  an  inch  in  diameter,  bent  somewhat  in  the  form  of  an  inverted  syphon,  immer- 
sed in  the  same  vessel,  and  connected  with  the  positive  pole  of  the  battery.  .  (d,  d) 
insects  in  theiV  incipient  slate  mcdcing  their  appearance,  some  on  the  gelatinous 
silipa  which  partially  covers  the  wire,  and  some  on  the  naked  wire  itself.  These 
insects  appear  magnified.    ' 


Abt.  XI. — Notice  of  Danburite,  a  nw  Mineral  Spedes;  by 
.    Chables'  Upham  3hefibd,  M.  D.,  Professor  of  Chemfetty  in 
the  Medical  College  of  the  State  of  South  Carolina. 

The  mineral  here  described,  I /odnd  upwards  of  two  years 
ago,  while  engaged  in  the  geological  survey  of  Connecticut.  It 
was  collected  in  the  tdwn  of  Danbury  near  the  manufactory  of 
CoLlVHrrs,  and  occurred  in  small  masses  of  a  deUcate  blui^ 
white- and  highly  crystalline  feldspar,  found  among  fragments  of 
dolomite,  coming  from  a  bed  in  place  near  the  mills.  ,  The  feld- 
spar is  extremely  fetid,  when  rubbed  or  broken :  in  which  respect 
it  resemblei^  the  same  mineral  found  in  thin  veins  of  dolomite 
at  a  locaUty  a  few  miles  distant,  in  the  town  of  Brookfield, — a 
circumstance  which  leaves  Uttle  roofn  to  doubt  that  the  specimens 
at  Danbury,  though  found  detached,  'w^re  nevertheless  derived 
from  the  dolomite. 

The  mineral  b^ieved  to  be  new  is  observed  disseminated  in 
small  cpiantity  through  the  feldspar  (with  which  is  likewise  asso- 
ciated a  small  quantify  erf  quartz)  in  fissures  and  cavities  having 
the  shape  apparently  of  oblique  prisma  '  Owiiig  to  the  partial  de- 
composition of  the  mineral  (a  change  to  which  it  a{^)eexd'to  be 
particulariy  liable)  tl)ese  cavities',  are  sometimes  entirely  empty. 
The  longest  of  them  noticed  waa  above  an  inch  in'one  direction, 
by  one  fifth  of  an  inch  in  ahotlier. 

Whether  the  mineral  will  be  found  in  any  considerable  quantity, 
I  am  unable  to'  say.  The  specimens  edUectcfd,  have  been  barely 
sufficient  to  afford  the  following  notice. 
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Minerahgical  Descriptim. 

IVimary  foniL    Oblique  rhombic  prism,  '    - 

deavage  parallel  wttH  P  indicated  obscurely  by  fissure^?. 

Lustre  vitreous,  in  a  high  degree.  Color  rfiades  of  honey  yel- 
low.  Streak  white;  transparent.  (The  decomposing  variety  is 
Bearly  white,  translucent  and  very  ^ssile.) 

Hardne8s=7.5.     Sp.  Gn=2.83. 

Chemical  Description. 

When  heated  alone  before  the  blow-pipe,  it  phosphoresces  and 
fuses  slowly  without  intumescence  into  a  white  blebby,  transpa- 
jent  glass.  With  borax,  it'  melts  with  c^ervescence  into  a  trans- 
pazent  globule.  When  heated  in  a  glass  tube,  it  emits  moisture. 
In  the  condition  of  aa  impalpable  powd^,  it  is  taken  up  by  hy- 
droK^hloric  acid  after  long  digestion.  .^ 

By  the  requisite  trials,  it  was  found  tacontain  neither  fluoric^ 
hoiiCf  nor  phosphoric  acid.  By  heating,  it  lost  8  p.  c.  in  weight. 
By  ignition  with  twice  itd  weight  of  auhydroua  oarbonate  of 
soda,  it  fused  into  a  white  ^  mass,  which  formed  a  colorless  solu* 
tion  with  dihite  hydro-chloric  acid.^  Aft^r  the  separation  of  the 
silica,  which  weighed  56  p^c,  the  solution  was  precipitated  by 
ammonia,  and  the  precipitate  treated  with  carbonate  of  ammonia 
solutioQ  in  large  excess,  which  after  frequent  agitation  and  some 
time  standing  was  partially  evaporated ;  a  pale  3reUow  pellicle  .in- 
vested the  sides  of  the  cafsale,  which  after  drying  weighed  0.85 

.  p.  c.  It  waa  treated  with  hydio-chloric  acid^  and  the  solution 
obtained  afforded  when  tasted  no  imfx^ssion  of  sweetness.  Its 
yellowish  color  ai^d  easy  solubility  after  ^nitipn  in  hydio-chlorie 
acid  proved  it  not  to  be  zirconia ;  while  the  absence  of  sweetn^es 
showed  that  it  was  not  glucina.  It  seems  most  ^  probable'  there- 
fore, that  it  is  yttria. 

The^  portion  of  the  predpitate  by  ammcmia  not,  taken  up  by 
the  carbonate  of  ammonia,  was  treated  with  a'^lution  of  potassa. 

~  It  was  instantly  dissolved,  and  on  being  precipitated  with  hydro- 
chlorate  of  ammonia,  washed  and  ignited,  it  amounted  to  1.7  p..c. 
The  clear  hydro-chloric  solution  from  which  the  alumina  and 
yttria?  had  been  separated  was  precipitated  by  oxalate  of  ammo- 
nia, and  the  precipitate  was  washed  and  ignited.  The  residuum 
gave  28.33  p.  c.  of  lime. 
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The  solution  from  which  the  oxalate  of  Ihne  had  been  thrown 
down  was  treated  with.ammonijBi  and  phosphate  of  soda,  without 
hering  its  transparency  effected,  whereby  the  absence  of  magner 
sia  and  Hthia  in  the  mineral,  was  apparent. .  Aftet  several  hoqis 
standing,  chloride  of  platina  wa&  added,  which  immediately  gave 
rise  to  the  fine  gjcanqlar  .precii»tate  <tf  the  double  salt  of  jdatino* 
chloride  of  potassium.  .... 

Whether  the  mineral  contains  soda  as  well  as  p6tassa^  I  sun  tiot 
at  present  able  to  say. 

The  following  therefore  is  a  smnmary  of  what. I  have  been 
able  to  infer  respecting  the  chemical  constitution  of  the  mineral 
under  consideration : 

Silica,  -  -      *     -  .  66.<iO 

Lime,  -  -  -  -  28.33^ 

Alumina,   -  -  -  -  -  1.70    . 

.       Yttria?        '-  -  •  -  0.86 

Potassa  (perhaps  with  soda)  and  loss,  6.12 

Water,  -       '     -  -  .  -  8.00 

-    *  ipo. 

The  above  result  favors  die  idea  of  the  following^  atomic  lur- 
tangement:  viz.      .  ,       ^  .  ^. 

10  ca  si^+k^+ /|  ii. +|y  W 


A&T.  XII.^ — On  Certain  Cd^riHes.  in  Qttariz,  4*c,  in  a  letter  to 
^the  Editor^  frwn  Dr.  Washxn^on  L.  Atlee,  dated  Lancaster, 
>    Penn.,  Dec.  Q,  1837. 

Dear  Sir-^Wmas  oiir>city  and  its  vicinity  I  have  picked  up 
several  anomalous  q)ecimens  x>f  quartz,  besunng  the  impressioiis 
<^  the  different  faces  and  alleles  of  eryi^als,  that  afterwards  her 
came  detached.'  In  most  of  these  specimens  these  imiH^essions 
^ure  deep,  giving  a  cellular  aspect  to  the  whole  mass.  In  some, 
they  lure  tabular  and  evidently  rhombic,  or  pcNrtionsof  rhombs, 
having' their  various  angles  aixd  incyiied  faces  accurately  defined. 
In  others,  the  indButaticms  are  principally  pyramidal  and  cuneiform,, 
with  here  and  there  a  tabular  rtiombic  impvession.  In  one  large 
and  beautiful  specimen,  the  cells  are  much  larger,  and  more  imi* 
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fimnly  rhombic,  than  in  any  other  that  I  have  seen.  The  gene- 
ral figure  of  this  specimen  is  oblong-.  It  is  cmnpressed  upon  two 
opposite  surfaces,,  and  possesses  additional  interest  by  having  two 
translucent  crystallized  sur&ces  ca^^g  the  one  end.'  These 
fyices  incline  at  an  angle  of  about  120^^  are  8  inches  long^  and 
3{  wide,  having  a  ragged  periphery,' as  if*  broken,  and  constituting 
two  of  the  planes  of  an  hex^onal  prism.  Another  smaller  speci- 
men has  two  fiides  of  the  ptism  and*  two  sides  of  the  pyramid 
extending  aoro^  the  centre  of  the  mass  jvortiile  a  thiixL  is  Com- 
pletely f^urrounded  by  innumeri^ble  cells,  wit^  acicular  crystals  of 
actjrnoUte  pervading  otie  end. 

-  In  order  to  ascertain  the  particular  angles  of  these  cavities, 
several  casts  were  made  for^e  by  my  fiiend  Dr.  R  Pany.  Tak- 
ing these  as  correct  models  of  the  crystals  that  preoccupied  these 
cavities  J  it  will  be  easy  to  ascertain  their  exact  figure.  The  fol- 
lowing diagrams  will  represent  the  angles  of  seveml  of  the  casts, 
viz.         .  .  .      ' 


U^L 


A 


These  angular'  and  tabular  impressions  vary  in  size  from  the 
smalle/st  pyramidal  point  and  rhombic  table,  to  rhombic  cavities 
of  three  inches  parallel  diameter,  and  two  inches  in  depth.  And 
you  will  perceive'  that  the  above  diagrams  are  all  portions  of 
rhombic  figures. 

A  geological  inquiry  naJturally  arises  as  to  the  cause  of  the  pe- 
ctdiar-  i^ellular  structure  of-  thede  specimens;  Before  inquiring 
into  the  partjculaf^ents  which  prepared  the  quartz  to  receive 
these  imptessiond,  and  caused  the  dispersion  of  the  crystals  that 
produced  them,,  it  will  be  neeesBtery^  examine  into  the  character 
of  the  solids,  which,  at  one  time^  were  eiicased  by  these  "peculiar 
cavities.  Your  attention  has  been  called  above  to  -the  ^h(»nbic 
fotm  of  the  casts.  Now  th^re  are  no  mineralogical  speeimcbia,  of 
a  rhombic  character,  pccurriiig  in  our  vicijiity,  that  so  exactly 
correspond  with,  these  ea9ts  as  those  of  calcaiecms  spar.     This  is 
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not  only  proved  by  goniometrical  measurement,  but  also  by 
placing  a  crystal  of  this  spar  into  one  of  these  depressions ;  the 
&ces  and  angles  of  both  come  |nto  o^^act  apposition.  This  will 
be  apparent  to  you  by  middng^  drawing  ot  a  few  .crystals  indis- 
criminately taken  vip,  via.  - 


O. 


This  form  of  carbonate  of  lime  is  of  very  frequent  occurrence 
in  our  neighborhood,,  and  crystals,  varying  in  size^  are  aggregated 
together  in  masses  co^esponding  to  the  cellular  character  of  these 
specimens.  Still,  in  no  specimen,  have  I  beea  able  to  trace  within 
these  cavities  any  of  the  remains  of  carbonate  of  lime.  In  other 
specimens  of  cellular  quartz,  occurring  in  our  vicinity,  where  the 
cavities  are  formed  by  the  disintegration  of  pubic  and  amorf^us 
pyrites,  the  remains  of  the  sulphuret  are  quite  evident.  Would 
it  not,  however,  be  fair  to  infer,*  from  the  exact  correspondence  of 
the  former  with  th6  latter,  even  though  no  portion  of  the  foirmer 
remained,  that  the  .crystals  .of  calcareous  spar  caused  tbe^  cavi- 
ties ?  Assuming  this  inference  ^is  correct,  wcr  can  how  piursue 
tiiie  inquiry  further.  - 

In  investigating  -the  cause  of  this  jdienomenon,  there  are  two 
agents,^  water  and  he^t,  to-  which  I  shall  conj&ne  my  remarks ; 
and'  as  fluidity  must  have  been  essential  to  formations  of  such 
peculiar  diaraeter,  it  will  be  necessary  first  to  aseertaih  what 
natursil  operation  could  have  contributed  to  it.  We  ho-vfe  only 
to  notice  the  .frequent  occurrence  of  siliceoiis  stalactites,  the 
laj^e  beds  of  porcelain  clay  formed  by  the  disintegration  and 
decomposition  of  granite,  animal  aiid  vegetaUe  petrifactions,  the 
formation.of  agates  and  other  minerals  in  the  cavities  of  basaltic 
'  and  trappean  rocks,  the  constitution  of  sandstone,  aiid  many  other 
instances,  to  t>e  c<mvinced  of  the  fiujt  ^hat  water  frequently  holds 
silex  in  soliHion'or  suspension^  and  conducts  it,  by  percolation^  to 
faults,  dislocations,  OP  crevic^)  wl^ere,  becoming  again  predpi*- 
tated,  it  gradually  consolidates  into  some  regular  xnineralogical 
form,  or  moulds  itself  to  the'  particular  contour^  and  around  the 
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projecting  points  of  the  cavity.     The  action  of  watef^  therefore, 
is  capable  of  reducing  quartz  to  a  fluid  smd  plastic  state.    ^ 

The  occurrence  of  calcareous-  spar  is  inpst  frequent  in  veins, 
cavities,  or  fissures,  associated  with  quartz  and  other  minerals. 
Its  formation  is  likewise  dependent  upon  the  filtration  of  water, 
holding  carbonate  of  lime,  in  solution,  which  assumes  its  crystal- 
line character  firom  the  slow  percolation  or  evaporation  of  the 
water.  Water,  therefore,  saturated  with  siliceous  particles,  in.  its 
progress  through  the  earth,  will  get  access  to  cavities  lined  with 
calcareous  spar,  and  here  gradually  precipitate  them.  These  par- 
ticle will  regularly  accumulate,  and  as  the  water  which  cooiveyed 
them  there  filters  out,  tbey  will  condense  more  and  more,  and  ulti- 
mately consolidate  around  the  projections  and  within  ihe  angular 
sinuosities  of  the  uneven  surface  of  this  mass  ofv.aggr9gated  crye- 
tals.  The<iuartz,  thus  becoming  plastic,  will  mould  itself  to  the 
spar,  and  this  afterwards  becoming  dissipated  by  agents  incapable 
of  acting  on  the  quartz,  will  leave  its  impressii^is  accuratelyde- 
fined,  and  communicate,  to  these  specimens  their  pecuMar  ehar- 
il/cter. 

The  question  regarding  the  separation  .of  the  carbonate  of  lime 
firom  the  quartz  next  arises ;  and  the  agent  most  likely  to  accom- 
plish this  without  impairing  the  integri^  of  the  quartz  <st  forming 
a  new  and  insoluble  compound  in  the  davities,  I  conceive  is  water. 
Although  water  itself  is.not  a  good  solveat  of  carbonate  of  lime, 
yet,  when  charged  with  carbonic  acid^  its  power  is  much  increased. 
Now,. it  is  well,  known  that  there  are  many  local  aouices  of  car- - 
bonic  aci4  gas,  and  even,  in  our  own  county,  tt  is  frequently 
found  collected  in  Jarge  quantises  in  the  bottoms  of  well&  That 
this -gas,  always  generating  by  some  subterranean  process,  com- 
bines readily  with  water  in  its  vicinity,  is  evidenced  by  the  fre-. 
quent  occurrence,  of  carbonated  springs :  Jond  as  the  abeorbent 
powerof  the  water  is  increased  in  a  direct  ratio  with  the  pressure, 
so  i$  its  solvent  power  augmented  in  prc^rtion  to  the  accumula- 
tien'  of  carbonic  acid.  Carl:H>xuc  acid  gas,  therefore,  ocmfined 
within  cavities  beneath  the  surfiau^e  of  thejearth,xmust  necessarily' 
be  exposed  to  ccHisideraUe  pressure,  aiid  under  these  circumstances 
will  be  copiously  abs(»j)ed  by  water  in  contaibt  with  it  Walefi 
thus  impregnated,  being^  conveyed  to  the  mass  oi  eryrtab  im- 
bedded within  the  quartz,  will  effestually:  dissolve  it  and  waah  it 
out  firom  the  cavities  it  fomted,  without  in  the  least  aflfecting  the 
conformation  of  the  qqartz. 
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It  is  in  this  way  that  I  conceive  ^h&  {HDoduction  of  these  cellular 
specimens  may  depend  upon  the  .agency  of  water;  but,  as  their 
fbnnatien  may  be  .attributed,  perhapp  with  equal  propriety,  to  the 
action  of  heat,  I  am  disposed  to  carry  the  investigatioir  a  little 
further:  •  .      '       .  > 

Nearly  all  modern  geologists  and  chemists  have  given  their 
consent  tp  the  existence  of' central  heat,  as  indicated  by  the  in- 
crease of  temperature  as  we  descend  into  the  earth,  by  the  heat 
of  the  water  of  the  Artesian  wells,  by  the  occurrenceof  thermal 
springs,  the  existence  of  active*  volcanoes,  and  other  faihilier  facts. 
That  this  centr^llieat  is  very  intense,  may  be  inferred  from  the 
fused  conditipn  of  volcanic  productions,  and  yet  it  is  questionable 
whether  tiiese^  producdons  are  exposed  to  the  maximum  of  heat. 
The  volume  and  chemical  characteirof  lava  would- indicate  vol- 
caiii6  heat  to  be  ^ually  as  great,  if  not  much  greater  than-  that' 
of  the  compound  blowpipe,  and  yet  we  have  seen,  from  the  ex- 
periments of  yourself  and  Dr.  Hare,  that  the^power  of.  the'lattef 
will  fuse  sileX  wijth  ease  and  rapidity,  and*  Lavoisier  effected  this 
with  oxygen  gas  .on  burning  charcoal.  Now,  as  veins  or  beds  of 
quartz  are  usually  situated  in  primitive  rocks,  it  m\ist  necqssarily 
have  been  exposed  to  the  most  powerful  actioti  of  central  heat  in 
order  to  occupy  its  preseiit  situation,*  If,  therefore,  the  cavities 
of  these  veins  and  fissures  were  pre-occlipied  and  lined  by  crystals 
of  calcareous  spar,  we  can  ^asily  conceive  how  the  injection  of 
this  siliceous  fliiid  would  coyer  atid  fill  the  angular  points  and  de- 
pressions of  the  rhombic  crystals^  and4)y  subsequent  and  gradual 
refirigefation  the  consolidation  of  the  quartz  wpuld  be  efiectedj 
and  one  as  it  were  be  dove-tailed  into  the  other.  The  heat,  alse, 
nebessary  to  the  fluidity  of  the  quartz,  wotild  be  mOre  than  suffi- 
cient to  expel  the  carbonic  acid  firom  the  spar,  and  as  this  w.ould 
not  aJflfect  its  crystalline  conformation  before  the  quartz  woidd" 
solidify,  the  celltilar  pecuHanty  of  the  latter  would  not  of  course 
in  any  wise  be  modified.  After  these  parts  had  sufficiently  cooled, 
water  gaining  acceife  tp  them,  and  coming  in  contact  with  the 
decarbonated  lime,  would  cause  it  to  slacken^  thus  producing  per- 
fect disintegration;  and  by  the  continuation  of  the  supply  of 
water,  the  hydrate  of  lime  thus  formed  would  be  washed  put  of 
the  cavities  in  the  quartz.  -  So  that  the  same  heat  which  rendered 
the  quartz  jdastic  enough  to  assume  this  form,  prepared  the  cal- 

*  The  igneous  origin  of  theie  veins  nuty,  perhaps,  be  too  positively  inferred,  as 
it  is  conceivable  that  they  could  be  effected  by  infiltration. 
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caieotu  spar  fi>r  its  diaintegiAtiou  by  tedBoing  it  to  qttkkUme^  . 
between  which  and  water  a  new  chemical  combiioition  occurs, 
which  effects  its  final  dissipation,  and  leaves  the  specimen  83  we 
find  it,  free  firomany  traces  of  carbonate  of  lime,  except  the  mere 
correspondence  of  the  crystals  of  the  latter  with  the  -cavities  of 
the  former. 

The  crystallized  hexagonal  surfaces  of  two  of  the  ^)ecimen8 
can  be  explained  by  either  the.  agency  of  heat  ot  water,  as  crys- 
tallization from  solution  can  be  artificially  effected  by  evaporation, 
and' afterwards  can  be  again  liquefied  by  beat,  and  re-cfystallized 
by  gradual  cooling.  Yet  the  specimen  containing  actynolite 
would  indicate  an  igneous  origin.  . 

Whether  the  fo.rmation  of  these  specimens  can  be  attributed  to 
either  of  the  above  causes,  or  to  both,  or  .to  neither  of  them,  and 
at  what  particular  geological  period  they  may  have  occurred  my 
knowledge  is  too  limited  positively  to  determine.  Theb  consider 
ration,  too,  may  be  more  curious  than  useful,  yet  as  they  have  not 
received  any  attention  fiK)m  the  authors  in  my  possession,  I  have 
taken  it  for  granted  that  the  specimens  are  i$u:e,  and  that  their 
history  might  h^  a  slight  contjibution  to  science.  These  motives 
"have  induced' me^  to  forward  you  an  account,  of  them,  with  my  ' 
hasty  views  of  their  production,  believing,  too,  that  if  they  pos- 
sessed real  interest-my  communication  would  not  be  unwelcome, 
and  that  if  they  do  not,  no  harm-could  result. 

P^  S.  There  is  a  communication  on  Spontaneous  Combustion 
in  Vol.  XXXIII  of  your  Journal,  by  Dr.  James  Mease,  and  among 
other  instances  i$  one  taken  from  Hazard's  Regiister  of  Pennsyl- 
vania, pf  a  piece  of -wood  taking  fire  in  the  store  of  Mr.  Adam 
Rei^qrt  of  our  city.  This  statement  differs  from  that  made  to  me 
by  Mr.  ReigsDrt  and  his  clerk,  Mr.  G.  H.  Whitaker.  The  wood 
-wasch^tnut,  quite  solid,  about  eiglit  inches  long,  and  three  or  four 
.  wide,  and  cut  smooth  with  a  penknife.  -  Two  days  before  the 
burned'  wood,.wiis  observed,  they  had  washed  the  shelf  and  han- 
dled the  wood  with  wet  hands.  When  first*  noticed  it  was.  not 
then  otifirey  but  the  most  of  it  had  been  iredUced  to  ashes.  The 
tinconsumed  portion  was  ragged  juid  perforated,*  and'  what  is 
remarkable,  hotin  the  least  charred,  while  the  yam/  on  the  shelf 
on  which  it  lay  was  destroyed  asby  fire.  Mi**  Whitaker  still  had 
a  portion  of  the  wood  andqshes,  which  he  presented  to  me. 

*  Probably  the  combuBCioji  only  took  place  at  the  points  Which  had  previously 
been  wet. 
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Aut.  XIII.— tP?*  the  Aimoy)herie^Origin  of  the  Aurora  and  it$ 
Cormexim  Vfith  the  Crystallization  of  Snow  ;  by  B.  F.  Joslin, 
M.  D.,  of  the  city  of  New  York,  and  late  Professor  of  Natural 
.  Philoso^y,  d&c.dn  Union  OoUege,  Schenectady. 

-.  •     .     .      Noi*v  Yorls.  128  Bleecker  street^  Aug.  ITth,  1838.    - 

TO'  PROF-'SILLIUAN. 

Dear  Sir, — There  appears  to  be  increasihg  evidence  of.  an  in- 
timate c.oimexion  between-  the  aurora  and  atmospheric  vapor,  a 
conne:ri6n  which  has  not  bfeen  VhoUy  overlooked  by  recent  ob- 
servers. JR,eceht*  epochs  may  have  been  more  favorable  to  its  ex- 
hibition in  the  middle  latitudes.  In  the  two  brief  notices  of  the 
auror^  in  the  'f'ransactions  of  the  British  Association,  which  met 
m  August,  1837,  this  is  the  most  prominent  feature.  In  one, 
Pr.  Trail!  describes  the  contemporaneous  exhibition  of  station- 
ary cirri  and  auroral  streamers,  andj  in'^  the  other^  Mr.  Herapath 
attempts  to  refer  the  aurora  to  the  precipitation  of  aqueous  vapor. 
Still  earlier,  in  your  own  respectable  Journal,  in  a  notice  of  my 
theory,  published  in  1836,  there  was  an  implied  acknowledgment 
of  the  existence  of  some  kind  of  auroral  yapor^  and  even  of  its 
magnetic  properties.  '     .   • 

In  March,  1836^  there  were  published.  ObservJitions  on  fifty  ax 
Auroras,  seen  by  me  at  Schenectady,  N.  Y.,  within  the  five  pre- 
ceding years,  ^d  some  new  vietvs  as  to  the  connexion  between 
tliis  meteor  and  clouds,  rain  and  ^lio^ir.* 

The  author  desires  to  aVail  himself  of  the  wider  circulation  of 
the  Journal  of  Scierice  to  communicate  to  the  pubUc  some  of  the 
^  principal  results,  to  add  others  in  confirmation  of  the  same  views, 
and  to  eorrect  a  misapprehension  which  may  prevail  in  relation  to 
the  elevation  which  he  assigns  to  this  meteor.f  ,  The  small  ele- 
vation wliich  he  is  supposed  to  have  assigned  it  is  the  only  objec- 
tion which  he  has  seen  made  to  his  views.  " 


*  Vide  Appendix  No.  2,  lb  the  Rcporjt  of  the  Regents  of  ihe  University .^f  the 
State  of  New  York,  and  the  same  in  a  pamphlet  of  sixty  nine  pages,  entitled 
"  Meteorological  Observations  and  JEssays." 

t  For  the  sake  of  convenience,  the-  term  meteor  Svill  be  used  in  ils  more  com- 
prehensive sense. 

Vol.  XXXV.— No.  1.  19 


Digitized  by  VjOOQ  IC 


146  Aimofpheric, Origin  ef  the  Aurora^  ^ 

Below  is  a  passage  from  the  paper  above  referred  to^  and  relates 
to  its  different  classes  of  facts,  propositioiis  and  speculations^  II 
may  diow  that  the  author  has  not  confounded  ^beii  diff<»ent  de- 
grees of  evidence. 

^  The  present  article  not  having  been  commenced  with  j^fer- 
oice  to.  any  comprehensive  theory,  presents  some  miscellaneous  . 
facts,  which  are  thrown  into  the  conlmCn  stock  for  the  use  of 
others.  Even  among  the  relevant  £bu^  tl\ere  are,  undoubtedly, 
interesting  relations^  yet  to  be  traced.  2d.  The  article  contains 
some  genertdizations,  whose  results,  whilst  they  may  isoggest  to 
others  a  more  correct  Iheory,  cmnot  be  thereby  invalide^ed.  3d. 
There  are  inferences  of  another  class  which  may  be  modified, 
but  probably  not  overthrown  by  the  progress  of  discovery.  For 
example,  that  the  aurora  is  an  electrical  i4;ienomenon ;  that  it  is 
intimatdy  connected  with  the  elements  of  clouds,  and  with  these 
elements,  only  wheki  they  are  generated'  in  air  intensely  cold  as 
well  as  nearly  saturated ;  and  that  cirrus  clouds  of  &certain  class 
are  intimately  connected  with  auroral  action,  )and  that  both  these 
phenomena,  and  also  coron^,  do,  for  some  reason  or  other,  require 
a  cold  adequate  to  the  crystallization  of  aqueous  vapor,  are  propo- 
sitions which  win  not  lose  all  their  interest  nor  any  of  their  :truth,  ^ 
even  if  the  discovery  should  be  made  that  tfie  elements  of  clouds 
are  essentially  globular  or  vesicular,  and  that  the  vapor  is  not  yet 
crystallized  at  the  time  of  thb  phenomenon.  It  may  be  neces- 
sary to  remark,  that  we  have  not  intimated  that  all  snow  is  not 
crystallized.  On  this  subject  crude  notions  have  prevailed.  4tb. 
As  to  the  views  which  belong  to  a  more  hypothetical  class,  the 
author,  will  cheerfully  renounce  them  when  a  more  {dausible  the- 
ory shall  appeair,  as  they  are  designed  to.  facilitate,  not  to  Umit, 
investigation.  This  theory  may  contain  much  that  i^  novel,  valur 
able  and  true,  without  being  in  the  highest  sense  the  truth.' 

The  individual  facts  on  which  the  generalizs^ons  axe  founded, 
eannot  be  here  repeated.  <tf  the  second  class;  or  .the  generadiza- 
tions,  are  the  following  . 

^Prc^qsitionSy 

Which  may  be  regarded  as  approximately  and  generally  true^ 
inflation  to  mean  results,  though  not  universally,  or  in  relation 
to  each  particular  instance. 
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P^positi<m  1st,  in  relotioB  to  the  rehUive  time  iff  greaie$i  de- 
pression of  temperature  b^ore  differenJt  meteors.. 

The  greatest  tfadly  depression  or  decrement  of  temperature  takes 
{dace  between  one  and  two  days  previous  to  the  aurora  boreaUs, 
auroral  clouds  and  halos.* . 

.    Proposition  3i  Relative  order  of  the  thermmnetric  and  baro- 
metric  changes  before  different  m£teors. 

Previous  to  the  clouds  and  halos,  the  temperature  changes  either 
earlier  than  the  piessuire.  or  nearly  at  the  same  time ;  previous  to 
the  aurora,  the  pressure  changes  inore  than  one  fifth  of  a  day  be- 
fore the  temperature.* 

Proposition  3d.  Length  of  time  before  the  eiopm\  wjienits  in^ 
dications  appear  in  case  of  different  meteors.     . 

Wh^Q  the  snow  or  rain  is  p^ceded  by-an  aurora  borealis  or  by 
luminous  colun^ns,  tiie  thermcHneter  begins  lo  fall  and  ihe  ba^ 
rcnneter  to  rise  between  three  and  five  days  before  the  storm ;  and 
^when  the  storm  is  preceded  by  amoral  clouds  or  halos  th^  same 
indications^are  presented  between  three  tmd  three  and  a  half  days 
beforeJt 

Propoeitiofi  4th.  Increase  <^  pressure. brfore  rain  or  snow,  not 
preceded  by.  these  meteors.  * 

Previous  to  a  thunder  diower,  or  a  rain  or  snow  not  .preceded 
by  an  aurora  borealis,  a.hale,  or  auroral  clouds  or  luminous  col- 
unms,  the  increase  of  atmoQ)heric  pressocue^fbr  several  successive 
days  is  less  general;  but  wheQ  it  does  occur,  it  commences  either 
earlier  or  later  than  when  the  storm  is  preceded  by  either  <>f  those 
meteors ;  more  generally  between  five  and  a  half  and  six  days 
before  the  shower  xx  stomtu 
-    Proposition  5th.  ,T\me  from  different  meteors  to  snow  or  rain. 

The  snow  or  rain  descends  sooner  after  a  halo  than  after  an 
aurdrsd  cirrus  cloud,  eariier  after  this  than  after  a  vertical  lunar 
column,  and  earlier  after  a  Itmar  column  than  after  an  aui'ora  bo- 
lealis.  '      ,-  ■ 

Proposition  6th.  TheoreUoal  inference  in  relation  to  the  ncUure 
of  these  m^eors.  '  '  - 

*  Tl^ese  propoiitions  pow  sUhuI'  oearlj  as  they  .were  corrected  in  the  list  of 
errata  in  manjr  ^os. 

t  I  use  the  t^hn  'Storm  fit>m  the'  whnt  of  a  better  one  equally  brief,  to  ai^iiy 
the  descent  of  rain,  stiow,  or  hail. 
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As  they  are  all  preceded  by  a  depresBion  of  atmospheric  tem- 
perature below  the  mean,  and  by  ah  augmentation  of  pressure 
greater  than  that  which  precedes  the  fall  of  snow  or  rain  at  times 
when  none  of  these  meteors  have  recently  appeared^  there  is  ad« 
djtional  evidence  of  the  sipiilarity  of  their  t>rigin« 

Proposition  7th.  Theareticai  inference  in  relation  to  their  aUt" 
tude. 

We  may  infer  from  the  last  tt?xx  propositions  that  a  magnetic 
cirrous  cloud  is  higher  than  a  halo,  but4ower  than  a  lunar  colmnn> 
and  the  latter  lower  than  the.autora  borealis^- 

Proposition  Sth.  Practical  inference  with  regard  to  thefreg' 
nostication  of  $torms.. 

The  foregoing  propositions  which  relate  to  pressure  and  tempe- 
rature may  suggest  a  rule  f6r  predicting  storms  much  earlier  than 
by  other  methods-;  inasmuch  as  these  changes,  and  especially 
that  of  the  baron^et^,  take  place  even  more  generally  than  those 
opposite  changes  which  often  occur  ^thin  the  twei^fy  four  hours 
immediately  preceding  the  storm,  aod  which  have  been  observed 
by  others,  and  generally  regarded  as  among  the  surest  indications.' 

The  above  propositions  are  deduced  fiom  tables  here  omitted, 
and  are  founded  upon  the  observation  of  forty  auroras,  twenty 
two  auroral  clouds^  ^een  in  the  day  time,  seventeen  iialos,  and 
four  luminous  columns;  The  propositions  .in  relation  to  the  Is^ 
and  mors  rare  phenomenon,  the'  author  considered  as  entitled  to 
less  confidence  on  account  of  the  small  number  observed.  Yet. 
the  optical  theory  which  he  gave  of  it  in  which  he  attributes  it 
to  a  mixture  of  horizontal,^  speculfurly-reflecting,  -crystalline  plates, 
with  masses  which  are  more  amorphous  and  which  produce  a 
reflection  virtually  radiant,  lie  confeklers  as  con^)lete  and  satisfac- 
tory, and  cottoborated  by  his 'observations  on  the  crystals  which 
subsequently  descended.  The  author-has  observed  the  ourom  in 
conneidon  with  th6  above  aild  other  meteorological  phenomena 
of  the  same,  the  preceding  and  the  succeeding  days,  and  endeav- 
ored to  trace  their^  respective  and  relative  changes,  and  as  far  as 
the  subject  admitted,  {)y  the  statistical  and  numerical. method. 
This  is  a  fertile  field,  and  comparatively  unoccupied. 

In  the  3d,  or  class  of  inferences,  he  has  end^vored  to  ^how  a 
connexion  between  the  aurora  borealis  and  the  xrystalKzc^ion  of 
snow.  ;  -. 
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The  following  is  a  summary. 

'That  crystals  of  snow  nM)re  minute  and  simple  than  those 
which  occa3ion  halos,  and  usually  too  minute  to  produce  sensibl* 
opacity,  are  always  |)resent  in  the  atmosphere,  albove  the  region 
of  ordinary  clouds,  during  the  time  of  this  meteor,  we  are  indu- 
ced to  believe  6om  a  comparison  of  the  results  of  the  foregoing 
observations.  Several  of  these  tesidts  are  believed,to  be  new. 
The  following  are  some  of  the  circumstance?  which  have  a  bear- 
ing upon  this  question.  .      ,     - 

1st.  Those  seasons  of  the  year  and  those  hours  of  the  night 
when  it  most -frequently  occurs^  are  favorable  both- to  the  presence 
and  congelati'cm  of  aqueous  vapor  in  the  atmosphere. 

2d.  The  clearness  of  the  sky,  w^hich  at  such  times  is  usually 
either  general  or  total. 

3d.  The  usual  northerly  breeze  at  the  earth's  &^r&ce,  and  the 
northeasteiiy  breeze  in  the  high  region  of  the  meteor. 

4th.  The  usual  depression  of  the  temperature,  at  thoBer  heights 
at  which- thermomjetrical  observations  are  ipade. 

6th.  The  clouds  which  usually  succeed  the  meteor  immediateiy 
or  on  the  same  evening,  and  which  often  present  Ae  appearance 
of  being  continuous  and  identical  with  the  auroral  matter.  ^     - ' 

-6th.  The  snow  that  in  weather  sufficiently  cold,  almost  uni- 
versally follows  the.  meteor,  $tfter  such  an  interval  as  the  sim- 
ple crystals  might  be  expectlsd  to  require  far  aggregation  in  more^ 
complicated  groups- and  descent  to  the  earth's  surface. 

7th.*  The  rain  that  tdmost  imiversally- succeeds  it,  after  abpUt 
the  same  interval,  whenever  the  temperature  of  the  low^  Blmos- 
pheric  strata  is  sufficient  t6  melt  falling  snow.        - 

6th.  The  co-existence  of  halos  with  regular  crystals,  the  con- 
nexion between  ludos  and  auroral  clouds,  and  between,  auroral 
clouds  and  vertical  lunar  columns,  and  the  anab^  between  au- 
roral "clouds -and  the  auroca^borealis.      ^- 

9th.  The  pinnate  appearance  of  composite  auroral  clouds,  which 
iqtpear  (sb  to  speak}  like  large  crystals.'  .         -  - 

From  this  point,  the  author,  qot  finding  ^y  former  theory  of 
the  aurora  not  liable  to  great  objections,  has  ventured  into  the 
regions- of  speculation,  and  in  relatien  to  the  intimate  nature  of 
the  phenomenon,  and  under  the  4th  head,  of  views  of  a*  more 
hypothetic  class,  has^  ventured  to  inquire  whether  atn^ospheric 
crystallizations  may  not  occasion  the  developmeqt  of  auroral 
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Ughty  and  the  crystals  be,  und^r  some  ckcnmstances,  magnetic ; 
and  in  relation  to  the'  9th  rei^ark,  has  inqoired,  '  May  not  this 
expression  beused  as  something-more  Ihan  a  figure  of  speech  ? 
What  is  so  likely  to  pxHiace  this  stroctore,  so  regular,  and  yet  so 
complicated^  as  the  polarity  of  component  crystals,,  .whether  this 
polarity  is  or  is  not  magnetic?  May.not  the  pcmderable  material 
of  the  colonnade  of  an  aurora  borealis  consist  of  similar  groapa<tf 
crystals,  .formed  either  from  the  vapor  of  water,  or  fieom  some 
lighter,  less  condensible  and  more  magnetizable  vapor  in  the 
upper  regions,  which  crystallizes  at  the  same  time,  and  under 
similar  meteorological  influences  with  the  former.?'  Has  not 
the  crystalUne  character  of  the  higher  clouds,  if  it  exists,  been 
generally  overlooked  by  meteoroiqgists ;  and  when  they  have 
represented  all  clouds  as  being  ma^es  of  condensed  vs^r,  and 
snow  as  resulting  from  its  subsequent  congelation,  have  tiiey  not 
.overlooked  the  uniyersally  crystalline  character  of  snow^  forgot- 
ten the  small  height  whieh  is  necessary  for  crystallization,  and 
suffered  their  imaginations  to  be  influenced>y  their,  own  tempe- 
rate climes  and  moderate  elevations  ? 

In  advancing  a^tep  Deurther -in  the  attempt  at  an  explanation  of 
the.  intimate  nature  of  the  phenomenon,  and  especially  as  con- 
nected with  aqueous  crystals,  the  auth(»:  has  ventured  with  diffi- 
dence upon  a  topic  still^nore  recondite  and  obscure,  but  has  found 
some  support  in  analogies  drawn  from  the  electrical  light  seen 
during  the  crystallization  of  water, -fircmi  the  induction  of  crystals, 
and  thife  magnetism  developed  by  changes  of  temperature  in  many 
crystalline :  substances  ordinarily  unmagnetic.  •  That  iron,  proba- 
bly from  its  magnetic  properties,  has  a  .peculiar  relation  to -the 
crystals  of.  hoar  frost,  he  has  been  led  to  suspect,  from  their  ten- 
dency to  assume  a  position  at  right  angles  to.  the  edges  of  a  mag- 
net and  of  a  tinned  vessel,  at  temperatures  Itetween  zero  and  — 12^. 

'  In  experiments  with  the  solar  microscope,  I  have  been  struck 
with  the  analogy  between  the  polarity  of  cr3rstals  and ^  that  of 
magnets,  a^larity  evinced  by  the  rotation,  of  the  smaller  groups, 
in  their  approach  to  the  lai^er  and  mcnre  complicated  ones.  The 
extent  of  rotation  produced  in  one  g^up  by  another  never  ex- 
ceeded 180^.  I  have  also  detected ''a  still  more  interesting  anal- 
ogy in  the  influence  which  a  large  group  exerts  upon  the  forma- 
tion of  smaller  ones  at  a  considerable  distance.  There  was  a  real 
induction.    This  was  evident  from  the  feet  that  a  large  hucleus 
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spread  more  rapidly  than  a  small  one,  adtBncing  like  a  wave, 
overtaking  and  absorbing  those  waves^  which  had  begun  to  spread 
from  a  smaller  nucleus.  .  This  induction*,  or  the  influence  of  a 
crystalline  mass;  in  disusing  particlesgnd  small  crystaid  which 
are  in  its  vicinity,  but  at  some  visible  distanqe  from  it,,  to  imite 
tDtth  eaeK  others,  was  still  more  evident  from  observing  on  the 
screen  the  existence  and  motions  of  Ottered  clusters  composing 
a  darkly  dotted  border  or  penumbra,  skirting  the  darker  image  of 
the  general  crystalline  mass  already  formed,  and  regularly  advan- 
cing before  it  across  the-screen.  ^  Perhaps  we  *ould  hardly  be 
justified  in  calUng  such  phenomena  magnetic ;  yet  it  would  be 
easy  to  show  that  these  anci  many  other  phenomena  exhibited  by 
microscopic  crystals,  are  regulated  by  laws  strikingly  analogous 
to  those  of  magnetic  induction.' 

The  above  phenomena  may  be  "shown  with  great  distinctness 
in  tincture  of  camphor,  sufficiently  diluted  to  make  the  process 
slow;  ' 

If  Jheelectricity  of  crystallizing  water  is  ever  connected  with 
magnetism^  it  must  be  during  the  perfect  crystallization  in  the 
elevated  rcgions-ojf  auroral  action,  where  the  circumstances  are 
favorable  to  the  perfectipn  both  of  the  process  and  the  products. 
The  rarity  of  the  vapor  there  is  favorableUoa  regular  aggregation 
of  the  molecules,  and  the  cold  tis  intense.  During  crystaRizatibn^ 
the  temperature  of  the  crystal  might  rise  to  32^,  by  the' evolution 
of  latent  heat,  and  soon  afterwards  sinking  perhaps  100^,  to  the 
original  teinperature  of  the  vapor.  For  such  immense*  aiTd  instan- 
taneous changes,  a  less  elevation  in  the  air  is  requisite  in  the 
higher  latitudes  I  and  the)re,  it  appears  from  observation,  that -the 
aurora  itself  is  less  elevated  It  is  unnecessary  to  cite  the  numer^ 
ous  authorities  which  exist,  to  -ptove  the  occasional  lowness  of  the 
aurora  in  high  latitudes.  Mr.  Trevelyan  observed,  that  in  Faroe 
md  the  Shetland  islands,  it  was  often  seen  not  more  than  forty 
or  fifty  feet  above  the  sea,  and  learned,  that  in  both  countries  it' 
is  frequently  heard.  One  person  had  perceived  in  it,  when  red, 
an  electrical  smell.*  .     .      - 

In  our  latitude,  the  aurora  is  usually  at  gfeat  heights. '  On  this 
subject  the  author's  views  seen^  to  have  been  misapprehended. 
Some  of  the  intimate  connections  which  he  has  proved  to  exist, 
' "        '         ■  ■   *  ■ .  ■         .(■..■  .,    ., 

*  Edinb.  Philos.  Jour,  vii,  182. 
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as  well  as  others  which  he  has  believed  to  ekist,  between  the  aa- 
rora  and  a  certain  class  of  dlouds  seen  in  the  day  time,  do  not  im- 
ply an' usual  identity  of  location.'  He  had  stated,  that  theaurora 
is  usually  higher  than  clouds,  even  than  cirrous  clouds,  which  are 
often  many  miles  above  other  clouds,  ahd  many  miles  «bove  thd 
highest  mountains.  It  by  no  means  follows,  that  its  origin  is 
above  crystals  of  the  invisible  kind.  That  the  latter  may  be  form- 
ing and  descending  for  many  hours,  and  in  scmie  instances  a  day, 
before  they  attain  such  a  number,  magnitude  .and  comidexHy,  as 
to  form  visible  haze,  is  evident  from  the  phenomena  of  halos-and 
vertical  sdar  and  lunar  columns  in  a  clear  sky.  Bat  these  crys- 
tals, ifi  their  nascent  state,  must  have  had  a  still  earlier  and  higher 
existence.  Should  it  then  be  thought  surprising,  that  minute 
crystals,  in  a  region  far  above  halos,  should  require  a  day  longer 
for  their  aggregation  and  descent  ?  ^ 

It  is  not  my  i»*esent  purpose  to  discuss  at  length  the  question 
as  to  the  intimate  nature  of  the  aurora ;  but  I  am  of  opinion  that 
in  some  region,  usually  high,  a  crystallization  takes  place  on  the 
evening  of  an  aurora,  and  that  the  latter  originates  in  the  atmos- 
phere. Li  the  publication  above  referred^  to,  I  have  ventured  to 
speak  of  such  a  thing  as  '^  atmospheric  magnetism,^  and  •  to  re- 
gard it  as  the  direct  canseof  Ihe  needle's  disturbance,  and  as  loca- 
ted in  a  kind  of  auror^ vapor;  although  it  was- the  prevalent 
opinion  of  philosophers,  that  the  aurora,  so  far  ^as  it  was  magnetic, 
was  connected  with  changes  in  telhuian  magnetism  alone,  that 
is,  the  magnetism  of  the  solid  earth.  The  variations  of  the  nee- 
dle were  thought  to  afford  evidence  of  variations  in  the  latter ; 
ahd  this  view  was  thought  to  be  corroborated  by  some  simulta- 
neous disturt>aaces  of  the  needle  in  distant  parts  of  the  globe. 
Numerous  facts'might  be  cited,  in  corroboration  of  the  atmosphe- 
.  ric  location.  Liet  one  at  present  suffice.  During^  the  brilliant  and 
extensive  red  aurora  of  Jan.  25, 1837, 1  observed  at  Schenectady, 
N.  Y.,  a  variation  of  the. needle  of  li^  in  eighteen  minutes,  of 
3i^  in  two  hours,  and  21°  during  the  night.  At  New  Haven,'the 
T^ariations  were,  at  one  hour,  still  more  rapid,  that  is,  45^  in  two 
minutes ;  but  the  whole  extent  observed  was  only  1°.  About 
thirty  miles  north  of  New  Haven,  no  change  whatever  could  be 
detected ;  whilst  at  Annapolis^  the  needle  varied  to  the  astonislir 
ing  amount  of  10^  during  the  night.*    Are  not  these  facts  wholly 

*  See  this  Journal,  Vol.  xmii,  p.  180. 


Digitized  by  VjOOQIC 


A^nospbfiric  Off  gin  of  ihp,Awr6Ta^  Sfc  153 

iireconcilable  with  the  i^^  th^t  th^  needla^r^^^  disturbed,  by  .a 
g,eneral  change  ia  the  magqetism  of  the  eaj;th  ?.•   According  tP  ^ 
Capt.^Back,  auroral  'l>eams  ^onietijues  seem  to  attract  eadi  other. 
Does  not  this  seem  like  atmQ3p.h^c  magRetism  ? 

There  appears  to  be  Boteason  to  believe  that. the  aurora  is  at  - 
an  invariable  elevation.  .CalculaJtion»-foundedottpbserved- alti- 
tudes, have  given  results  varying  from  a  few  miles  to  several  hun- 
dred. This  discrepaaey  may  be.  explained,  partly  by  an  actual 
difference  of  height,  and  partly-  by  poistakes  as  to  the  identity. of 
arches  when  several  have  been  presented"  to  diffi^rent  obseryeirs. 
In  the  laker  case,  a  mistake  will  usually  lead  to  ^n  e^^iggei^itipn/ 
rather  Ihan  to  an  underrating  of  the  elevation.  Suppose  two  ob- 
servers, near  thesame  nieri4ian,  but  ia  different  latitudes,  tQ  iake 
the  altitudes  of  two  arches  situated  north  of  their,  respective  ob- 
^vers,  and  at  so-  small  an  elev^j^ion,  that  t^a  southern  arch  is  be- 
law  the  horizon,  of  the  .ncrthcm  observer,  and  the^ northern  arch 
below  the  horizon  of  the  southern  observer.  .Only  one  being  seen, 
by.each,^  they  are  lial^le.to  be  presumed  identical ;  ai^d  the  great 
altitude  of  the  northern  >a^  compared  with  the  southern  arch^ 
would  lead  the  i^iathematiciau  to  refe^tbe  imaginary  arch-^-con- 
sideredaaon§ — ^to  an.  elevation  greater ^thap  the  actual  elevation 
of  either  of  the  r^  arches.  There  is  evidenqe  tha^t  the  abbve 
case  is  more  than  a  supposable  one,  a^d  that  similsur  mistakes  have 
aetually  occurred.  The  opposite  error,,  an,  exaggeration  pf  the 
parallax,  would>  from  the  pature  of  the  case,  more  rsprely  occur. 
I, have. stated  the  first  in  a  iHain  way^  that  those  Who  are  little 
converswt  with  the  subject  may  not  be  deterred  from  examining 
the  physicd  evidence  of  a  theory  of  the  auipra,  by  a  caveat  sijp- 
ppsed  to  have  Jbeen  entered  by  the  expct  sciences.  There  are 
facts  (luite  as  conclusive  xws.a  great  parallax,:  such  as  the  nmner- 
Qus  mstances  'whi^e  individuals  i^t  moderate  distances  cannot 
recognize  tha  same  phases,  and  somye  of  them  not  even  the.  exist- 
ence of  the  alOrora  sei^n  by^  the  others.  In  such  c§$c!s,  it  may  fail 
to  be  measured;  simply  because  it  is  top  low*    '  \ 

'  The  views  which,!  have  taken  of  the  aurora,  whilst  tl?ey  do 
not  require  us  to  disc^editr  those  numerous  proofs^  both  physical 
and  mathematical,  of  its  occasional  situation  in  the  inferioi;  atnaos- 
j^eric  strata,  at  the  same  tinoe,  allow^  or  eveh  require  us  to  refer 
it  iq^most  ipstances  to  elevations  above  (and  in^  the  lower  lati-  ; 
tudes  far  above)  the  regions  of  the  highest  proper  <^louds,  and 
Vol.  XXXV.^No.  1.  20 
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many  thiies  as  high  as  ordinary  douSs.  Physical  consideratioiijl 
have  iqduced  me  to  ttefer  itsongin  t6-1he  garth's  atmosphere. 
The  height  of  this  is  weU  knowh  never  to  have  been  determined, 
80  fiur  89  respects  those  rarer  porticms'vrhichr  j^eflect  no  sensible 
light  '  r  f 

Those  who  reflect,  that  thdre  is  a  depresaon  of  about  19  for 
every  300  feet  of  elevation,  will  find  little  difficulty  in  admittiiig 
the  existence  of  crystals  ofsnow  above  us  in  sumtoer/  The  firf- 
Ic^ing  facts  have  a  bearing  on  this,  as  well  as  on  the  connection 
between  the  aurora,  snow,  andmagnetLan.  "Oil  the  16th  of  Au- 
gust, 1836,  1  observed,  at  Sehenectady,  anaurora>.  at  lOP.  SI, 
chiefly  obscured  by  clouds,  and  a  faint  aiirom  with  three  or  foqr 
short  ptreamers  extending  lo  the  height  of  /  UrsaeMajoriis,  at  21l 
10m.  liext  morning.  The  sky  was  clear,  and  remarkably  90  du- 
ring the  forenoon^  At  7  A'  M.,  the  magnetic  intensity  was  high 
and  retnarkably  Variable  ;^  the  time  required  for  100  oscillations  of 
a  suspended  peedle  being  270  seconds  :at  7  o'clock,  and  280  ien 
minutes  later.  Rain  commerTced  at  9  P.  M-  of  the  18tb,  about 
two^days  aAer  the  first  appearanpe;  duantity  during  the  nig)lt, 
.32  inch.  On  this  day,  the  ISth,  an  aeronaut,  Mr.  Lauriat,  whor 
ascended  from  New  York  over  Long  Island,  encountered  ^hat 
was  called  by  the  papers  "^  pretty  severe  snow  stoim  in  the  upper 
regions  j-^^^nd  when  he  touched  terra  firma;  his  clothes  were  fioDzen 
stiff.*'*  The  crystals  may  have  been  minute.  The  following 
is  -from  another  paper^  and  mety  perhaps  refec  to  the  same  asceur 
siori.  "In  Mr.  Lauriat's  last  ascension  ftwn  New  York,  he  as- 
cended itbout  five  niiles,  and  proceeded  over  a  hyndred  miles. 
He  passed  through  clouds^  of  sleet,  which  covered  his  balloon 
with  icy  particles.  But  what  was  inbr^  interesting,  he  discovered 
th^t  when  he  was  at  the  greatest  altitude,  the  needle  of  a  com- 
pass which  fie  had  with  .hjm  did  not  have  the  least  tendency  to 
-exhibit  polar  attraction,  but  Wavered  about  at  aH^  points  of  the 
^compass.'';!'  May  we  Hot  ccmclude,  that  the  atmosf^eric  nuignets 
at  the  height  of  five- miles  acted  more  po^verfully  than  the  earth  ? 
Even  at  the  surface,  I  have  inferred,  firdm  many  hundri^  observa- 
tions, that  the  magnetic  intemdty  is  more  affiscted.  by  the  fomia- 


*  New  York  Commer.  Adver.  of  August  19, 1836.  . 

\  Mtddleburj  Free  Press  of  Not.  Sl^,  qaoting  tbb  Boston  Herald— da|e  Apt 
girea.  ^        • 
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tlon  of  the  higher  clopdis,  «nd  other  olmQUs  arystallizatton^,  than 
by' any  periodical  diur^  chaiige& 

.  The  following  facts  hare  also  an  intaresting  bearing  onihe  the- 
ory. ,  At  Fort  Blnterprise,  where  Lieut,  flbod  found  the  auroxa  iji 
onie  instance  to  be  only  2^  miles  tugh,.  he  was,  in  two  i^istances, 
surprised  to  see  a  discharge  of  snow^.  in  small  dakes,  from  a  clear 
dcy,  yat  times  when-Ae  aurora  was  active  near  the  zenith.* 
These  facts,  widi^  existing  theories,  were  then  extremely -paz- 
zlipg ;  but  they  are  in  exact  accordance  with,  th^  above  theory. 
The  short  interval  before  the  snolnr,  and  the  diminutive  flakes^  are 
what  might  be  expected  in  case  of  an  extremely  low  aurora. 
Lieut  Hood's  measurements  and  observations  will  not  be  <^ 
puted.  .  :    .  . 

As.  early  as  182D,  (April  3,)  my  interest' in  the  subject  of  (he 
connection  between  the  aurora  and  apparent  clouds,^w^  excited 
by^ra  beautiful  white  arch,  like  a  roll  q£  wool/  which  oh  that  eve- 
ning was  seen  to  detach  itself  from  the.  summit  of  an  aiicora  of. 
the  ordinary  character,  and  in  the  rapidity  of  its  motion  toward 
the  zenith,  in  the  distinctness  pf  its'texture  as  it  approached  it,  in 
the  resemblance  of  this  texture  to  that  of  a  fleecy  cloud,  and  in 
other  circumstances,  seems  to  have  been  unlike  any  arch  in  an 
elevated  region.  .  - 

Subsequently,  an  interesting  class  of  objects  of  a  more  deci- 
dedly nepheological  character,  but  still  intermediate  between  the 
aurora  borealis  and  ordinary  clouds,, has  presented  itself  in  polarr 
ized,  linear  diri,  or  ni£(gnetic  oir  auroral  clouds.  The  linear  ctrri, 
when  of  .great  extient,*and  in  other  respects  of  a  regular  character, 
have  geiiemlly  been  either  in  or  near  the  magnetic  meridian,  or 
nearly  at  right^mgles  to  it.  .In  hundreds  of  instances,  these  po- 
sitions are  within  a  degree  or  two  of  thein.  These  can  hardly 
have  beenvaccidental  coincidences,  and  they  have  bad  no  constant 
tdation  with  wind.  In  epochis  marked  by  auzbias,  these  have 
been  more  marked.  They  are  occasionally  composite,  consisting 
of  ^an  arch  i^rtth  rays,  like  streaniers.  Whence  the  polarity  of 
these  clouds?  They  open ,an.  interesting  fiel<^  a^d  estabUsh  a 
curious  analogy  between  the  aurora  and  the  phenomena  of  the 
lower  regions.  Althou^  the  N,  and  S.  deUcate  lin^  corres- 
pond with  auroral  streamers,  in  their  coincidence  with  the  meri- 

*  See  appeiKtix  to  FrankUn-s  Jounce j  to  tb#  Polar  8eaa. 
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dmn,.yet  the  author  ha3  not cDnfdfmded  them,  but  hasdiown 
that  the  former  differ  from  the  latter  in  the  absence  of  the  dip. 

But  the  analogy  is  not  restricted  to  position.  It  was  socm  de- 
tected in  the concoinjtant  phienomena.  f  have^own^bylabular 
views,  that  the  thermometer.usuafty  begins  to  fall,  and  the  baro- 
ilaater  to  rise,  several  daj^  'before  each,  and  raiM  or  snow  to  de- 
scend within  one,  two,  or'  three  days  ^dter  th^m.  .  In  the  cases 
subsequently  presented,  m  whic^  the  number  6f  hours  between 
the  aurora  and  storm  has  'been  care6illy  noted,  I  have  usually 
-fomid  that'  the  time  has  been^about  thirty  six  hours,  and  that 
th^re  is  a  curious  exception  in  the  caa^of  two  auroras  on  two  or 
three  consecutive  nights,  Jn  which  c^ise,  the  rain  or  snow  is  less 
likely  to  descend,  or  is  Referred  till-  nearly  the  usual  time  after 
the  last.  The  .same  is  true  of  the  polarized  cloud3,  and  of  halos  \ 
in  both  of  which,  vapor,  which  had  unquestionably  been  precipi- 
tated, is  redissolved,  oi  otherwise  disposed  of,  during  the  time 
and  imder  the  influence  of  the  circvunstanoes  preparatory  to  or  at- 
tendant on  the  second  exhibitioa. 

■^  This  intferference  of  one  aurora  with  the  results  of  its  prede- 
oessor,  opens  a  curious  field  of  iavestigation,  discloses  a  new  anal- 
ogy between  this  and  meteors  of  a  confessedly  aqiieoqs  orighi, 
and  refers  to  a  general  kw  the  observed  exceptions  to  the  dest^t 
of  precipitated  vapor  which  so  genfetally  takes  place  after  an  au- 
rora. In  almo^  every  instance  in  which  this  has  been  d^eired, 
there  have  been  tcaces  of  aurefal- action  cm  th^  supeeeding  night, 
though  sometimes  masked  by  the  moon.  The  fpUowing  tule  has 
had  few  excepti(Mis,  via.  If  the  eveniiig  of  the  day  after  an  au- 
rora is  totally  clear,;  nt  storm  follows  on  the  aeco^d  day ,-  and 
conversely,  if  no  storm  is  to  follow,  this  evening  is  totally  or 
nearly  clear.  This  general  clearness  is  itself  oqo  of  the  usual 
attendants  of  auroral  action ;  -and  I  haVe  for  many  yews  observed, 
that  the  morning  fdlbwing  an  aurora  is,  in  this  respect,  remarka- 
ble, as  compared  with  other  mornings.  In  this  fact,  and  in  Ae 
unusual  clearness  of  the  night  of  the  meteor — with  the  exception 
of  som^  peculiar,  transient;  clouds— we  have  proof  of  the  influh- 
ence  of  an  aurora,  or  the  circumsttoces  which -precede  and  attend 
it,  in  effecting  the  resolution  or  disappearance  of  yiable  vapor  or 
precipitations. 

This  enables  us  to  explisdn  or  generalize  the  fact  of  the  non^ 
appearance  of  the  istorm,  of  which  the  first  of  two  consecutive 
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auroras  would  hare  be^  the  precnrdojt  As  tending  "to  eluci- 
date this  new  and  interesting  field  Qf  inqpry,  I  will  state  ^thcrer 
suits  of  observations  on  thirty  two  auroras  oJbiserved  at  Schenec- 
tady, N.  Y.,  between  Oct.  5,  1830,  and  Nav.  3,  lB33-.-the  tables 
being  prepared  fbr  these  alone,  although  the  results  of  subseqttent 
observations  are,  I  ampersoaded^  not  less  striking.  My  observa- 
tions a^  made  at  9  A.  M.  and  9  P.  M;  Thei  profxHrtions  of  sky 
clear  at.the^times  of  observation,  are  set  down  in  tenths.  -  About 
one  day  bejfbre  an  aurora,  the  aky  usually  begins  to  increase  ib 
clearness.  In  the  foUpwing  results,  reference  was  had  (mly  to 
clearness  as'compared  with  the  corresponding  hour  of  the  prece^ 
ding  day,  and^oi^y  to  mean  tesults.'  During  the  24  hours  precen 
ding  the  tnoming  of  the  day,  on  the  evjening  of  Mv^hiclt  the  aur(»& 
occurred,  the  sum  ef  the  increments  x^f  clearness  was  to  that^of 
the  decrements  as  two  to  one.^  Duri^  the  24  lumrs  immedi- 
ately prcK^ing  the  auiDra,  the  increments  are  to  the  djBcrements 
as  SIX  to  one.  Similar  resiUts  would-  be  obtained  by  ta£ng  the 
num]ber  of  instances  in  which  the  .cl^nefis  increased  or  dimin-  . 
i^ed  in  case  of  different  at»t)ras,  instead  of  the  amount  of  toindiSi 
a£i  above;  Within  the  -two  days'  preceding  an  aurora,  and  on 
som^  part  of  the  liigfat  of.it,  we  observe  aU  the  circumstances 
preparatory  to  and  conneieted  ^tb  crystallizations  in, the  high 
regions,  developing  them^^esv  such  as  increasing  ain^osphertc 
pressure,  increase  of  cold,  and'  the  disappearance  of  clouds.  On 
the  otijer  hand,  during  the  day,  or  two  succeeding  it,  are  devel- 
oped all  those  circumstances  which  attend  8^  more  advanced  stage 
\and  lower,  descent  of  the  products,  w^hether  crystalline -or  melted ; 
such  as  a  diminution  of  atmospheric  jMressure  and  clearness^  and 
an  elevation  of  the  temperature,  and  diew  point.  The  latt^ 
chaii^s,  occupying  less  time,  are  more  rapid  than^the  former,  and 
hence,  appear  more  -striking.  For  exapaple,  during  the  24  hours 
succeeding  an  aurora,  the  decrements  of  clearness  ace  to  the  in- 
crements as  37  to  i.  But  this  high  ratio  requires  in  reality  to  be 
further  incre^ised,  in  conformitj^with  the  principles  above  estab^ 
.  lished.     For,  the  principel  increaae  of  clearness  which,  occurred, 

*  The  -sum  of  the  ien'ths  wbicli  respectively  exp^-e^  tll^  amount  Sj  which  the 
sky  became  cleafet  od  the  respective  days  immediatoty  preceding  the  difTerent  an- 
rovas,  is  colled,  in  expressing  the  mean  results,  the  sum  of  the  increments  during 
the  24.  hours  immediately  precedrftg  the  autora.  A«imiiar  expression  is  used  for 
other  epochs  and  for  the  decrements.  -  •  " 
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isnis in asing^e  mstcoice,  Aiid  that  oa  the  occasion  of  two  con- 
sacutiv^  -atiroiaa;  th&  latter  teii£tig  to  prolong  and  nuclease  tha. 
^eamees.  VThi^  instance  being,  omitted^-'as  it  should  l)e-**the 
decrem^nta  of  clearness  during  the  24  hours  succeeding  Ae  au- 
rora are  to  the  increments,  as.  112  to  l^  the  incretnent  having 
been  in  one  instance  one  ienth,.  and  the  whole  dec^em^it  in 
thirty  instances,  112  tenths.  On  none  of  the  eight  iostances  in 
which  there  were  auroras  on  two  consecutive  nights^  had  the 
doudinesa  increased  on  Ae  evening  of  the  second,  as  oompa^ed 
with  that  of  the^rst.  The  mean  decrement  of  clearness  for  the 
remaining  24  instances,  was  .46.  Hence,  to  give  a  popular  state- 
ment, approximateLy  true — ^the  evening  of  an  aurora  .is,  on  an 
av«»ge,  twice  as  clear  as  the  succeeding  evening,  unless  another 
aarora  occurs  on  the  latt«r^  in  which  case,  the  Aj  continues 
^ually  clear.  As  the  fbrenoou  succ<^ding  an  aurora  is  in  gen^ 
ml  ^usually  clesir,  this  great  decnnnent  of  clearness  usually  takes 
place.in  a'few  hours,  whilst  the  increments  had  required  ^veral 
days.  "         -.,..,- 

;  THe  following  tabid,  (abstracted  &om  those  on  which  the  nine 
propositionsare  foundedr)  ^ows  the  mean  temperatures  at  9  P.  SL 
of  the  do^s  of  the  .difierent  meteors,. and  on  the  Evenings  one  and 
.  two  days  previous ;  alt^  the  mean  number  of  dajrs  previous,  .^hen 
the  changeis  of  pressure  and  temperatnr^  cotpmenoed.* 


Naoiefi  of  the  teeteors. 


Aurora  Boreaiis, 
Eolarized  clouds^ 
Halos, 
Vertical  beams,  ' 


40 

22 

17 

4 


■^1 


I* 


44.9° 
40.50- 
33.8° 
23.5Q 


So. 


441<? 
37.2° 
29.6° 
16.7° 


fl 


42.6<^ 
35.2° 
2S.9« 
146® 


H 
■It 


2.16 
1.-90 
2.09 
3.00 


1.95 

2.12 

^8.30 

1.87 


The  number  ot  vertical  beaOis  is  se  nnall,  a»to  forUd  confi- 
dence in  mean  results  as  to'  elapsed  time>  In  Jhe  caa6  of  the 
other  meteor$;  %e  see  a  ^pretty  near  correspondence  as  to  the 
times  when  the  tbermometric-  and  baroinetric  changes  oommen- 

*  CortsiD  enon  which,  through  the  iaadT«rlenbe  of  an  awiitqpt,  had  crept  into 
the  tablea,  are  here  eonectmi. 
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ced  before  them  all;  and 'find,  in  the  relativie  temperatnres  re- 
quiredifor  them,  a  corroboration  of  the  conchision  dcawn  from 
the  'time^  of  the  succeecbsg  storm  in  i^latiop  to  their  relative 
heights  in  the  air. 

/The  absolute  temperature  is,  for  the  seasons  of  their  (Occur- 
rence, low  for  all,  and  of  itself  affords  evidence  of  the  existence 
of  Crystals.  Prom  semi-monthly  observations  for  five  years;  on 
tWo  springs  at  Sbhene<^tady,  I  hare  ihferred,  that  the  me»i  tern- 
pera(ture  of  the  earth  ther^  is  48.8^ ;  wd  iSm  accords  nearly  with 
the  mean  temperature  of  rthe  iedr  in  t^t  vicinity  for  the-  last  ten 
years.  Should  we 'make  allow;atiG^  for  the  daily  mean,  and  for 
the  mean  selEusons  of  -the  year  in  whicK  the  aurora  occurs,  we 
should  have  a  still  more  just  mid  striking  View  of  the  cold  usu* 
ally  required  for  its  production.  The  twoom^eter  rises  and  the 
thermometer  &Ila  before  an  aurora,  and  the  mean  length  of  time 
is  about  two  days;  arid  consequently  these  changes  commence* 
about  four  day^  before  the  storm,,  or  about  three  and  a  half  days 
when  there  are  not  two  auroras  in  succession.  -       '       . 

This  affords  one  of  the  earliest  and  sipest  prcSghostics  cf  the 
atorm,  and  is  more  tabe  relied  ou  thsm  even  the  subsequent  dfe-- 
pression  of  the  barometer,  whteh)  in  modepi  times  at  least,  seenis 
solely  to  have  attracted  attention.  It  would  be  citfious,  (thougli 
it  is  perhaps  improbable,  and  I  have  not  seen  the  origipal,)  if  this 
early  ascent  of  the  barometer  were  that  alluded  to  in  the  long 
since  banished  rule  of  Pascal.  Though  this  patriarch  of  this 
branch  of  science  may,  as  is  alledged,  have  fUIen  into  a  grave 
error  in  regard  to  tfils,  yet  there  will  be  revised  a  certain  modifi- 
cation of  his  rule,  that  th^  barometer  rises  before  a  storm ;  and 
perhaps  he  may  be  acquitted  of  the  error  and  prove  to  be  t^ie  ori- . 
ginal  discoverer. 

That  the  changes  of  pressure  and  temperature  commence  be- 
fore the  aurora,  accords  with  the  above  thepry.  They  are  to  be 
regarded  as  atoong  the  cjausss  rather  than  the  ^fiiects  of  the  au- 
rora. Yet  that  they  continue  a  little  beyond  the  time  of  it,  I 
have  iong  since  observed,  and  expressed  it  by  the  rufe,  that  the 
barometer  is  usually  rising,  and  the  .thermometer  falling,  on  the 
eveniilg.of  an  aurora. 

Within  a  few  years,  an  interesting  confirmation  of  the  aboVp 
theory,  so  far,  at  least,  as  to  ^  fact  of  a  cQimexion  between^  at- 
moi^^ric  vapor  and  magnetism,  has  been  presented' in  many  in- 
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stances,  atdifferent  times,  hi  ^  peculiar  deep  blue,  but  not  lineaTi 
eloi^d,  resting  on  the  horizon  in  the  ncMPth,  in  the  day  time  j-  its 
centered  gravity  being  exactly,  or  aUno^it  exactly/,  in  the  mag- 
netic meridian.  Whenever  the  cloud  was  of  this  deep  bluc^olor, 
ite  direction  was  taken  ,by  the  compessa;  and'to  avoid  any  ttas 
fropi  preconceived  theory,  jC  point  ijydged  to  be  the  centre- rf 
gravity  was  selected;  previous  to.the  use  of  the  needle.  The 
variatictti  from^  th^  n\eridfan  rarely  exceeded  a  fraction  of  a  de- 
gree; the  correspondence  in  direction  being  more  e±act  than  that 
of  the  positioaof  most  polarized  clouds.-  Had  the  writer  ^been 
iliflnenc^d-  bjr  Ipve  of  theory,  he  might  -have  wished  Ihe  latter 
and  nsore  .explicable  phenomenon  W.  be  the  mor^  regular  of  the 
twov  He  would  invite  the  attention  of  riaoie  northern  cAservers 
tp  this  somewhat  mysterious  phenomenon,  should' the  return  of 
auroral  epochs  reproduce  it.  To  those  less  favorably  Situated, 
be  may  appear  to  have  dciwn  upon  his^  imagination.*  Did  dmc 
and  space  perriiit^  he  might  give  more  particulars.  He  hopes  oc* 
easionjdly  to  resunie  this  and  kindred  subjects,  so  far  as  his  pres- 
ent Residence  in  ^  latitude. les^  fstvored  by  auroral  exhibitions,  and 
his  more  exclusive  devoticwrto  professional  duties'will  allow^ 


Abti  XIY.-^Ldtters.an  Atlantic  St^dTfi  Navigation. 
By  Junius  Smith.         ,      '  - 

.   • .       ^      LErrJEE  I.       .^    .       ■;  , 
^  .*  /        -'  .-      London, 30th Jaiy,  183a. 

TO    BEKJAMUr    aiLLIMAJr,   EIQ..  ^  •  ^ 

..  JD^or  iStr— Perceiving  from  your  daily  wid  periodical  jounialSj 
*that  Atlantic  steam  navigation  is  attracting  public  attention  in  the 
.  Xiniiei  States,  and  having  been  in  spine  measure  instrumental  in 
forming  and  maturing nhe  plan,  here,  perhaps  .the  following  re- 
niarkd  may  not  be  altogether  uninteresting  at  the  present  moment 
I  do  not  mean  to  advocaXe  die  abandcmment  of  the  use  of  sails, 
whilst  I  shall  endeavor  to  show  that  it  i^  not  a  philosop(lical 
method  of  prepel^ug  a  ship.     It  will  be  sufficient  if  I  show  that 
the  application  of  steam  power  is  both  safer  and  more  philosophi- 
cal than  the  power  6i  wind  in  navigation.  ,     . , 

'.  If ,  you  direct  youir  attention  to  a  sai^ng  ship,  you  will  find  that 
ahe  has  three  masts  ;  that  these  masts  are  Vertical  levers  \  and  of 
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eenseqiience,  the  direct  tendency  6f  these  Jevers,  wheii  the  power 
of  wind  is  applied  to  their  sails,  is  to  upset,  instead  of  to  propyl 
the.  ship.  Hence  we  find,  practically,  that  when  the  wind  in- 
creases at  sea,  the  shipmaster's  first  care  is  to  take  in  the  top- 
sails, which  is  nothing  more  than  ^ostening  the  levjsrs  upon 
which  the  power  of  wind  acts.  '  A  ship  going  by  the  wind  is 
capsized  when  the  power  acting  upon  the  levers  is  greater  than 
the  resistance, 

^  When  a  ship  withhei  sails  set  is^  taken  aback,  she  is  hurried 
stem  first  into  the  depths  of  the  ocean  fix)nr  the  same  cause,  and 
not  much  time  given  to  think  about  it,  unless  the  levers  are  short- 
ened in  tioie^  by  taking  in  the  sails,  -^  a  change  in  the  position 
of  the  ship  sufficiently  quick,  brings  the  acting  power  to  bear  in 
a  different  direction. 

If  theresisting  power  of  the  shiivis  sufficient  to  sustain  her  po- 
sition oh  the  water,  and  the  levers  are  forced  beyond  their  strength/ 
then  the  ship  is  dismasted,  and  left,  a  helpless  thing,  to  the  mercy 
of  the  storm.  The  power  always  acts  upon  vertical  levers,  and 
daily  practice,  in  sailing  ships,  shows  the  danger.  In  a  steam 
ship,  as  such,  the  power  is  applied  to  a  doQibin^tion  of  short 
levers,  acting  horizontally  upon  the  body  of  the  ship»  a@d  in  a 
direction  the  reverse  of  the  power  of  wind  upon  sails,  always  pro- 
pelling the  ship  forward,  and  never  losing  power  by  a  collateral 
motion.  . 

Ther  paddle-wheels  of  the  British  Clueen  are  30  feet  in  diam- 
eter, of  course  about  93  feejt  in  circumference.  The  floats  are 
about  three  feet  asunder,  which  will  give  thirty  one  sets  of  floats 
to  each  wheel.  There  are  three  floats  in  a  cycloidal  position  in 
each  set,  nine  and  a  half  feet  in  the  clear  in  length  from  one  side 
of  the  wheel  to  the  other,  and  one  foot  in  breadth.  Hence  you 
will  perceive  that  each  set  of  floats  has  a  superficial  area  of  twenty 
eight  and  a  half  square  feet,  «qual  to  873  square  feet  for  each 
wheel,  and  1746  for  both.  The  midship  section  of  the  British 
Clueen  presents  a  resi^teuice  of  SSO^square  feet  to  be  overcome  by 
1746  feet  of  the  floats. 

The  mean  speed  of  the  wheels  may  be  taken  at  sixteen  revo- 
lutions per  minute,  and  at  that  rate  would  run  29,760  yards  per 
hour,  equal  to  seventeen  miles.  If  we  deduct  one  fifth,  the  usual 
allowance,  from  the  velocity  of  the  periphery,  to  reduce  it  to  the 
mean  velocity  of  the  wheel,  we  then  have  thirteen  ?in4  a  half 
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miles  per  hour  for  the  trae  speed  of  the  ship  by  steam  power. 
The  distance  from  l^ortsmouth  to  New  York  is  8000  miles ;  and 
supposing  the  diip  to  run  thirteen  miles  an  hour,  she  would  make 
the  pesss^  from  port  to  port  in  nine  and.three  quarters  days.  But 
we  must  not  overlodc  the  fieu^t  that  the  resistance  of  the  water 
will  increase  as  the  square  of  the  velocity  of  the  ship ;  and  there- 
fore It  may  happen  that  the  same  power  aicting  against  an  in- 
creased resistance,  will  not  be  found  adequate  to  maintain  the  ftill 
^peed  which  thecalculation  indicates.  But  I  apprehend  it  cannot 
fell  much  iftiort  in  velocity,  and  therefore  cannot  jnuch  exceed  in 
the  time  requirad  to  perform  the  voyage. 

Ekich  set  of  floats  is  sustained  by  three  radii,  fifteen  feet  in 
length  from  the  centre  of  the  wheel  to  the  perifrfiery.  But  if  we 
count  these  three  radii  as  one  lever  of  fifteen  feet  in  length,  then 
we  have,  by  the  combination  of  thirty  one  sets  of  levers,  two 
equal  to  232}  feet  in  length,  acting  horizontally  upon  the  body 
of  the  ship,  without  the  slightest  tendency  toHhrow  her  fit>m  an 
even  keeL  The  danger  of  <he  ship's  capsizing,  of  being,  taken 
aback,  or  of  being  dismasted,  is  entirely  obviated,  and  the  vio- 
lence of  the  winds  can  have  little  other  ej9fect  than  that  of  dis- 
turbing the  surface  upon  which  she  floats. 

P.  S.  The  President,  of  the  same  tonnage  as  the  British  Queen, 
is  now  building  for  the  New  York  line,  and  will  be  followed  by 
the  Great  Britain  and  the  United  States.       ' 

LETTER  II.     ' 

London,  Sept.  6, 1838. 

,  Having  rfio-^,  in  my  letter  of  31sl  July,  that  the  navigation 
of  a  ship  by  steam  power  is  more  philosophical  than  by  sails,  be- 
cause the  power  is  applied  to  short  levers,  acting  in  a  direction  op- 
posite to  that  of  the  power  of  wind  upoft  sails,  Biid  always  in  a 
line  horizontal  to  the  body  of  the  ship,  and  that  therefore  the 
danger  of  the  ship's  being  capsized,  or  taken  aback,  or  stranded, 
or  dismaiE(ted,  or  strained  by  perpendicular  levers,  is  entirely  obvi- 
ated ;  I  proceed  to  suggest  a  few  things  relative  to  the  practical 
results  of  sailing  ships  and  steam  ships. 

Notwithstanding  all  that  has  been  said  and  Xvritten  upon  the 
impracticability  of  navigating  the  Atlantic  by  steam  ships,  recent 
experiments  have  confounded  ihe  theoretically  wise,  and  placed 
the  aflair  upon  a  footing  which  no  ^assaults  can  shake,     ttiven 
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from  their  fir$t  poadon^  these  scientific^hampions  hare  encamped 
upon  aoodier,  confident  that  their  positkni  i^  impregnable.  They 
indeed  admit,  because  th^  cannot  now  deny,,  that  it  isprcuticc^ 
ble  to  navi^te  the  Atlantic  by  steamships;  but  they  contend 
that  the  ships  will  not  pay  a  profit  to  the  proprietors.  This  is  a 
question  worthy  of  a  minute  and  careful  investigation^  A  ^r 
and  impartial  inquiry  may  place  the  matt^  in  so  clear  %  point  of 
view,  that  the  plainest  understanding  will  comprehend  it.  No 
doubt  those  who  possess  the  most  practical  information  on  the 
subject,  have  nursed  it  for  their  owa  benefit,  whilst  those  who  are 
not  confined  to  narrow  thought  and  selfidi  views,  and  who  would 
give  some  light  to  the  understandihg  of  others,  have  it  not  them- 
selves to  give. 

Whatever  artich' of  produce  or  manufacture  can  be  ecported 
or  trnforted  in  a  sailing  shipy  at,  a  remunercUing  freight,  can  be 
export^  or  imported  in.  a  steam  ship  at  a  greater  or  equal  profit 
independently  of  passengers.  To  elucidate  this  ph>posi^ipn)  which 
I  am  aware  the  pubUc  mind 'is  scarcely  prepared  to  credit,  it  is 
necessary  -to  go  into  some  details  of  the  working  power  of  steam 
and  sailing  ships.  \    . 

It  will  Jbe  borne  in  mind,  that  in  ^constructing  -a  steam  ship  for 
commercial  purposes,  independently  of  rpafisengers,  the  expense 
will  be  much  less,  and  the  capacity  for  stowage  inuch  greatery 
than  when  both  objects.are  combined. 

If  we  build  a  steam  ship  of  2500  tons  measurement,  her  capsr 
city  iot  stowing,  exclusive  of  engines  and  fuel,  will  not  be  less 
than  1600  tons  register^f  equal  to, 2400  tons  of  measurement 
goods,  of  40  cubic  feet  to  ^  ton.  A  sailing  ship  of  400  tons 
register,  upon  the  same  scale,  of  capacity,  would  take  600  tons  of 
measurement  goods.    ' 

•  For  the  sake  of  calculation,  I  will  take  the  ports  of  New  Orleans 
and  Liverpool  for  the  points  of  the  ship's  destination.  I  dp  not 
qpecify  New  Orleans  as  a  more  desiraUe  port  than  any  other  in 
the  United  States  for  steam  navigation,  although  I  believe  the 
commerce  between  that  porf  and  Europe  may  be  carried  on  with 
singular  facility  and  profit,  especially  as  the  Wei^tem  islands,  Ber- 
muda and  Jamaica,  ofier  natural  stations  for  <lep6ts  of  coal, .  and 
its  vicinity  to  the  Mexican  territories  opens  a  wide  field  for  the 
combination  of  Sou^  American  commeyrce  with  that  of  the  Uni- 

*  By  a  recent  act  of  Parliament,'  the  engine  and  coal  rooms  are  deducted  from 
the  gross  measurement,  and  the  remainder  is  the  legal  register  tonnage. 
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ted  States  and  Great  Britain ;  but  b;  taking  Ae  eoctreme  point  o^ 
the  United  States^  for  the  purpose  of  sho\^ing  the  advantages  of 
steam  -navigation  over  sailing  ships;  it  follows  that  all  intermediate 
potts  from  New  Orleans  to  Q^uebec,  present  at  least  equal  relative 
advantages. 

The  following  calculations,  foundM  as-  far  as  practicable  upon 
acknowledged  data^  will  lead  to  a  general  result  -substantially  cor- 
rect, at  all  events  sufficiently  so  to  show  the  relative  wotiang 
pow6r  of  steam  and  sailing  ships. 

A  steam  ship  of  2500  tons,  as  mentioned  above,  deducting  her 
engine  and  coal  rooins^  will  leave  her  register  tonnage  1600,'and 
supposing  her  capacity  for  stowing  to  equal  that  of  k  sailing  ship, 
she  will  carry  2400  tons  of  measurement  goods. 

A  bale  of  New  Orleans  compressed  cotton  averages  20  cubic 
feet  measurement,  and  400  pounds  weight  j  conseqiiently,  the 
ship  would  take  two  bales  to.ar  ton,  equisd  to  4800  bales,  for  her 
entire  cargo.  If  we  assume  oile.  penny  p^  pound  freight,  with 
five  per  Cent,  primage,  it  would  be  thirty  ftVe  shillings  a  bale,  or 
£8400  gross  freight  Allowing  the  ship  73  clays  out  and  hoidey 
she  would  complete  five  voyages  per  annum,  and  bring  home 
24,000  bales  of  cotton,  making  a  homeward  fi*eigh$  of  £42,000. 
If  we  suppose  the  ship  to  make  only  one  quarter  of  h  freight  Out, 
and  I  se^'no  reason  why  she  should  not  make  a  whole  freight, 
that  would  give  £2100  out,  equal  to  £10,500  per  annum,  gross- 
ing, out  and  home,  £52,500.  -  ' 

Let  us  examine,  upon  the  same  data,  the  working,  power  of  a 
sailing  ship  of  400  tons  register,  and  see  howmany.it  will  re- 
quire to  perform  the  same  labor,  aiid  earn  the  same  fieight. 

She- will  carry  600  tons  of  measurement  goods,  or  .1200  bales 
of  cotton,  allowing  her  the  same  capacity  for  stowing  as  the 
steamer,  and  allowing  her  to  compete  I w6  and  a  half  voyages  a 
year,  which  is  as  muth  as  she  can  do,  she  will  then  bring  home 
3000  bales  of  cotton.  "It  would  therefore  require  eight  ships,  of 
400  tons  each,  to  cajrry  the  same  quantity  of  cotton  in  twelve 
months  as  one  steam  ship,  and  to  make  the  same  freight  out  and 
home  of  £52,5(k).  The  relative  power  being  the  same,  it  makes 
no  difference  in  ^e  result,  whether  the  ships  carry  mote  6r  less. 

Seeing  the  woi^  that  one; steam  ship  wiU  perform,  and  having 
ascertained  the  number  of  sailing  ships  of  equal  tonnage  capacity 
combined,  required  to  perform  the  same,  tihie  oi^ly  remaining  ma- 
terial point  now  to  consider,  is  the  relative  expense  of  navigation. 


Digjtizeci  by  VjOOQIC 


AtianHc  Steam  NcmgaUen. 


165 


If  it  should  iq;)pear  that  the  expense*  of  navigating^  one  stefon  ship 
of  256)0  tons  is  less  than  the. expense  of  navigating  eight  sailing^ 
ships  of  400  tons  each,  then  I  apprehend  the  proposition  may  ba. 
considered  as  proved ;  and  it  follows,  that  it  is  more  profitable  to 
the  ship  owner  to  en^ploy  steam  than  sailing  ships,  indep^dei^Iy 
of  passengers. , ;'  .  '    ' 

^OTE. — New  Orleahs  will  probably  ceasd  to  be  a  port  of  export  and  import  of 
any  importaace  within  a  few  yean.  The  great  city  of  the  wtot  mqst  be  at  the 
bead  waters  t>f  the  Mississippi  for  foreign  steam  navigation.  All  tbe  commerce 
will  be  carried  on  in  steam  ships,  and  they  may  as  well  go  up  the  river  for  tbeir 
freights,  its  the  freights  come  down  the  river  to  them. 

EXPENSE    OF   NAVIGATION. 


Eight  Sailing  Ships  of  400  Tans  each. 
One  Sailing  Ship  12  Months. 


£ 

s. 

d. 

l.master.       at  102.  per  ma.  130 

0 

0 

Imate,          "5         "60 

0 

0 

12ddo.          «    4         ^'       48 

0 

0 

1  steward,      "3         **^       36 

0 

0 

Icook,           "    2  10    "       30 

0 

0 

1  carpenter,    ".4         «     '48- 

0 

0 

14  men,           «    2  10.  "  •  420 

0 

0 

20  men  for  one  sbip^          £76^ 

0 

T) 

8«hip8, 

8 

160  men^s  wages,,  for  8 

ships,  is  •        •        £6096    0    0 

Victualing .  160  men,    at 

10s.  each  per  week,  is, 

per  annuib,  -        £4160    0^    0 

Port  Charges  at  Liverpool.    • 
Pilotage  out  and  in,  £20  0  6 
Lrght&.  dock  dues,  35  0  0 

For  ope  ship,    -    £-55  0  0, 
'    orfbr88hip8,£440,whic1h 
for  two  and  a  half  voya- 
ges^ per  annum,  is      •     £1J.00    0  -0 

Port  Charges  at  JV.  (Mflai^. 

Pilotage  in  and  6ut,     $100  ^ 

Levee  fees,    -        -         50     . 

Towage  up  thp  river,    300 
Do.    down.     do.      125 

$575  '   • 
Or  £1 29  7«.  6d.  for  oi^e  ship, 

and  for  8  ships  is  £1035, 

which  for  two  and  a  half 
:  voyages  per  annam«  is    £358T  10.    0 


. 

£ 

s. 

d. 

at  20Z.  per  mo 

240 

0 

0 

««  10     .  " 

120 

0 

0 

«   8     ■  «. 

96 

0 

0 

"6       « 

72 

0 

0 

«   210  " 

750 

0 

0 

"20       « 

240 

0 

0 

a  10        « 

120 

0 

0 

"  8       " 

9^ 

0 

0 

«  ^       « 

432 

0 

0 

«  -2  10  "^ 

30 

0 

0 

i«  3       u 

36 

I 

0 

a    4         M 

48 

0 

£2280    0    0 


One  SUam  Ship,  of  1600  Tons  Register. 
One  Steam  Ship  12  Months. 


1  master, 

1  mate, 

ll^do. 

1  3d  do. 
25  seamen, 

1  enfldneer, 

12d  do. 

1  3d  do« 
]2  firemeil, 

1  co*k, 

1  steward, 

1  carpenter, 


47  men's  waxes, 
Victualing  47  men,  atl0». 

ei|.  per  week,  per  annma^    1SJ22 
1200  tons  of  coal  each  voy-  . 
'  age — 5  vovages  per  an- 
"  mim,iitl5£9.  per,  ton  at 

Xiverpool,  and  30s.  at  N. 

Orleans— 6000  tons  coal, 

.Average  2ls.  per  ton,  . 
Port  Charges  at  Idverpool. 
Pilotage  but  and  in,£22  O  0 
lights  dock  dues,  140  0  0    . 

£1^00 
For  one  voyage,  or 

for  five  voyages,        -        £81Q 
P&rt  Charges  at  JV.  Orleans. 
Pilota[geoutandin,£25  Q  0 
Levee  fees,       -        12  0  0 

(No. towage  req*d.) ■ 

'  ^       £3700 

For  on6  voyage,  or  fbr^ve 

voyage*. 


0    0. 


63QQ    0    0 


0    0 


18(^    0    X> 


Total  for  8  ships,  £13,943  10    0 

Gross  charges  upon  eight  sailhig  ships, 
Gross  charges  upon  one  steam  ship, 


£H),797 
£13,943  10    0 
10,797    0    0 


0    0 


Difference,    £3,146  10    0 
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ThuB  it  appears  that  one  steam  ^p  of  1600  tons  register  will 
perfonn  the.  work  of  eight  sailing  ships  of  400  tons  each  register 
in  the  freight  of  goods  only  between  New  Qrlp^ns  and  Liverpool, 
at  less  expense  by  £3146  10^.  per  annum.  The  petty  expensed, 
such  as  reporting  the  ship  at  the  cusfotn-house,  advertising,  and 
the  like,  will  always  be  in  fayor  of  the  stejun  ships ;  but  in  show- 
ing the  relative  working  powet  of  the  two  classes  of  ships,  it'  is 
not  necessary  to  enumerate  trifles.  It  will  however  be  apparent 
to  every  candid  inquirer,  that  if  ai  steam  ship  can  not  only  be 
supported  by  carrying  goods  at  the  same  rate  of  freight  as  a 
sailing  ship,  but  make  a  larger  profit ;  that  when  the  collateral  ad- 
vantages of  passengers,  speed,  and  certainty  of  time,  are  taken 
into  consideration,  the  preponderance  in  fevor  of  the  steam  is  stri- 
kingly obvious.       .  , 

Mercantile  men  will  see,  that  as  the  time  occupied  by  a  steam 
tiilp  in  performing  a  voyage  is  not, half  that  of  a  sailing  ship,  the 
sea  risk  is -diminished  in  the  same  proportion,  and  consequently 
the  premium  of  insurance  will  not  be  more  than  half  the  amount 
chaiged  upon  sailing  ships. 

The  sooner  the  shipper  can  get  his  goods  to  market,  the  better 
for  him  ;  and  if  he  can  do  it  in  half  the  time  by  a  steam  ship,  that 
would  be  required  by  a  sailing  ship,  it  follows,  as  an  inevitable 
consequence,  that  one  half  the  ^pital  would  carry  on  the  same 
amount  of  business  in  a  steam  ship,  as  would  be  r^uired  in  sail- 
ing ships  I  because  he  could  make  two  shipmenjts  or  two  importa- 
tions, or  both,  in  a  steam  ship,  when  he  could  make  but  one  in  a 
sailing  ship.  The  whole  commercial  capital  employed  in  ibreign 
trade,  upon  the  general  introduction  of  steam  navigation,  will  be 
doubled  in  its  powers  -of  carrying  on  commerce,  and  twice  the. 
amount  of  business  done  upon  the  present  capital,,  or  the  same 
business  upon  half  the  capital. 

If  I  have  succeeded  in  establishing  the  proposition  with  which 
I  commenced,  then  we  may  give  rein,  and  allow  the  imagination 
to  reach  forward  a  few  years,  when  sailing  ships  will  become  as 
rare  as  steam  ships  are  now,  and  when  the  ocean  will  be  covered  . 
with  paddle-wheels  instead  of  x^anvass. 

Astronomers  make  the  circumference  of  this  earth  24,000.miles : 
steam  navigators  make  it  only  12,000-  And  although  the  breasts 
of  men  will  still  rage,  and  the  sources  of  war  remain,  yet  the  na- 
tions of  the  earth  will  approximate,  and  a  more  subdued  5tate  of 
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society  lessen  the  calamities  of  war,  and  throw  around  its  h6rrore 
something  of  humanity. 

Civilization  and  intercourse  'go  hand  in  hand.  The  light  of 
science  and  the  revelations  of  truth,  blending  their"  rays,  and 
beaiping  Upon  barbarism,  wilt  soften  down  its  character,  and 
hasten  the  advent  of,  more  glorious  times. 


MISCEIXANIES. 

1.  Report  on  the  Shooting  Stars  qf  the  9th  and  IQth  of  August,  1838; 
by  Edward  C.  Herrick.     .  ... 

It  was  'expected  that  an  unusual  display  of  shooting  stars  Would  be* 
witnessed  on  of  about  the  night  of  the  9th  of  August,  1888.*  The  arrival 
of  this  period  was  awaited  with  no  ordinary  interest,  inasmuch  as  there 
was  reason  to  hope  that  observations  might  tfipn  be  made,  which  would 
remove  some  of  the  uncertainties  which  had  hitherto  rested  upon  the  ori- . 
gin  of  this  beautiful  phenomenon.  In  this  part  of  the  country,  observers 
were  unfortunately  deprived,  by  unfavorable  weather,  of  any  satisfactory 
view  of  the  heavens  daring  the*  season  of  the  expected  visitation.  The 
accounts  of  observations  which  I  have  hitherto  received  from  distant 
places,  where  the  sky  was  clear,  although  not  in  every  particular  so  com- 
plete as  could 'be  wished,  are  yet  amply  sufficient  to  shbw  that  the  mete- 
oric: shower  of  August  did  not' disappoint  the  expectations  of  those  who 
looked  for  its  recurrence  during  the  present  year. 

Ii  Observations  made  at  N<^  Haven. 

In  order  to  obtain  a  thorough  knowledge  of  the  phases  of  this  mete- 
oric shower,  it  iseemed  neces£Airy  to  observe  en  the  nights  of  the  8th  and 
l}th,  as  weU  asx>n  those  of  the  9th  and  10th.  Accordingly,;  on  the  eve- 
ning of  the  8th,  I  Icept  a  kx>k  out,  and  saw  in  half  an  hour,  ending  at  9b. 
15m.  ^re  meteors,  one  of  them  more  brilliant  than  Venus,  with  U  splendfd 
tttiiB^  This  number  is  not  much  above  the  average.  At  later  periods  of 
the  night,  the  view  was  so  much  interrupted  by  clbuds,  that  no  regqlav 
observation  was  kept  up.  During  the  night  of  the  9th,  the  sky  was  en- 
tirely overcast.  On  the  eVening  of  the  10th,  at  the  end  of  twilight,  the 
sliy  was  clear.  Being  myself  oci^pied  at  that  hour,  Mr.  Jf.  D.  Bagg 
kindly  offered  his  assistance.  Taking  his  station  at  9h.  and  directing  his 
attentbn  towards  the  S.  at  an  elevation  oi&f,  he  saw  in  an  hour  28  me- 
teors :  a  lad,  standing  bj,  counted,  during  the  same  period,  in  the  North,  * 

•  See  this  Journal,  Vol.  33,  p.  402. 
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2P-  The  moon  roM  at  9h.  42mr«kl,  'cooseqneiitly,  had  thus  for  kitet-' 
lered  Tery  little.  Between'  lOfa,  and  )lb.  Mr^B.  cobnted  in  the  same 
region,  20  meteors,  which,  CQpsidering  the  presence  of  the  moon,  is  evi- 
dently .an  increase  on  the  hour  previous.  Soon  after  llh.,  as.  we  were 
arranging  ier  the  night,  clouds  rapidly  overspread  the  heavens,  and  frus- 
trated all  further  observations.  The  entire  night  of  the  1 1th  was  over- 
cast and  stormy.  The  evening  of  the  12th  wfi  beautifully  clear,  and 
eren  at  this  late  date,  it  was  evident,  from  a  quarter  of  an  hour's  observar 
tk>B,  that  shooting  stars  were  nluch  more  iiumerous  than  common.  I  re- 
gret that  I  could  not  conveniently  watch  throughout  ^hot  ni^t  Mr.  R 
Fitch  inlbrmed  m^  that  in  one  hoar,  somewhere  between  9h.  and  llh.  of 
4hat  evening,  he  counted  about^S  of  ihese  meteors. 

XL  Ohservatimu  made  at  ether  places. 

1.  At  Middleiom,  Ct.  watch  was  kept  by  Pro£  li.  W.  Smiik,  and 
Messrs.  Knw  and  JBUci,  of  the  Wesleyan  University.. .  During  the  whole 
night  of  the  .9th,  clouds  <5overed  the  sky.  On  the  night  of  the  10th,  the 
sky  was  still  cloudy,  and  afforded  ^o  opportunity  for  regular  observation, 
but  the  observers  were  convinced  that  the  meteor^  were  more  numerous 
than  usual.    No  observations  were^  attempted  on  the  night  of  the  11th  or 

2.  From  'Gtntoa;  N.  Y.  Mr.  Ajutriah  J^iuth,  Jr.  writes,  that  on  the 
evening  of  the  9th,iibout  9  P.  M.  the  sky  was  partially  clear  in  the  North, 
and  that  on  going' abroad  to  observe,  he  **  saw  hdf «  dozen  -meteors  shoot 
across  the  open  space  in  about  the  same  number  of  minutes;  after  which, 
through  the  night,  clouds  covered  the  heavens.  Of  these  meteors,  all  but 
one  passed  from  the  East  to  the  West^  and  thatt>ne  came  from  the  zenith. 
Two  were  pecufiarly  bright  and  left  Jong  trains  in  their  rear."  No  ob- 
servations on  the  nights  of  10th  or  11th. 

,  3.  At  BufaJOf  y.  Y.  obseryationa  were  made  by  Mr.  R,  W,  Hashins 
and  Dr.  C  H,  Raymomd,  On  the  morning  of  the  8th,  from  Ih.  to  Sh. 
30m.  they  saw  fifteen  meteors,  which  is,  of  course,  n6Uii^  unusual. 
**  The  morning  of  the  9th  was  densely  clouded,  with  rain  falli^  copious- 
Jy.''  On  the  morning  df  the  10th,  observations^ere  commenced  at  Ih. 
A,  M.  **  The  state  of  the  heavens  was  unfavorable.  The  moon,  ap- 
proaching the  meridian,  was  so  luminous  as  to  obscure  every  star  in  her 
vicinity,  sa^e  those  of  the  first  magnitude  ;  the  whole  South,-  from  this 
hody  io  the  horizon,  covered  with  clouds,  which  were  rapidly  extending 
theipselves  over  the  other  portions  of  the  sky.  At  2h.  30m.  there  was  no 
clear  sky'to  be  seen.  During  this  hour  and  a  half,  and  under  many  dis- 
ad\£antages^. forty. meteors  .were  counted'-'  by  the  two  observers^  Mr. 
Haskins  continues,  **  The  ^pearances  thb  raomiug,  tvben  taken  in  con- 
nection with  all  the'adverse  circumstances  under  which  they  were  view- 
ed, I  am'  inclined  to  think  were  somewhat  .peculiar.     Had  there  been 
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dear  sky,  absence  of  moon,  aiid  obserrers  enougb  t6  have  scanned  every 
part  of  the  heavens,  it  seeras  probable  that  meteors  in  cpnsiderable  provi- 
sion might  have  been  counted.  Of  those  seen,  the  greater  part  left  visi* 
ble  trains  behind  th^m,  and  many  of  them  were-  seen  l^irough  ahazo 
which  obscured  all  the  smallclr  stars.  As  to  a  point  of  radiation  :  theire 
are  s6me  facts  connected  i/Hth  these  observations  that  ma^* indicate  such 
a  point ;  but  they  may,  just  as  well,  in  oui;  present  state  of  knowledge,  be 
wholly  disconnected  with  the  phenomenon,  and  eertainly  can  not  now  be*^ 
offered  as  proof  on  this  point  The  lines  of  flight  of  most  of  these  mete- 
ors, if  extended  back,  would  cross  near  the  tail  of  Cam'elopardalis,  and 
this  is  the  point,  (55°  R.  A.  60°  N.  D.)  which  Mr.  Schaeffer  points  out  as 
the  centre  of  radiation  of  the  August  shower  of  1837.  As  a  coincidence, 
this  is  perhaps  worth  mentioning,  bul^certainly  as  nothing  more  at  pres- 
ent."    No  observations  on  the  night  of  the  10th  or  llth. 

4.  At  Hudson,  Ohio,  very  good  arrangements  for  observation  were  in- 
stituted by  Professor  Looms,  but  fhey  were  ain^ost  entirely  defeated  by 
clouds.  The  report  which  he  has  published  iiF  the  Cleveland  Observer  of 
Aug.  16,  1838,  concludes  thus  :-^"  Om  the  whole,  then,,  although  the 
total  number  of  meteors  seen  here  was  small,  on  account  of  the- very  unfap 
vorable  state  of  the  we'ather,  the  oliservations  lend  some  support  to  the 
theory  that  meteors  are  unusually  numerous  about  the  9th  or  10th  of 
AugystI'     No  observations  on  the  night  of  10th  or  1 1th.   -  -        ^ 

'5.  At  Barren  HiU,  about  12  miles  N.  of  PhiladelplUa,  Pa.  observa- 
tions were  made  On  the  night  of  the  8Ui  by  Mr.  Geo,  O.  Schaeffer,  who 
reports  as  follows :  "The  house  from  which  I  observed  was.  in  a  valley, 
over  which  the  smoke  -from  the  fire  in.  New  Jersey  spread  a  mist  like  a 
curtain,  vdiicb,  illuminated  by  a  full  mo6n,  formed  a  vetry  unfavorable 
medium  throt^  which  to  observe. '  My  view  was  limited  t04i  small  por« 
tion  of  the  heavens,  so  that  I  could  not  have  seen  more  than  one  fifth  br 
sixth  of  the  entire  number  visible  in  a  cleaif  and  moonless  night.  Between 
llh.  30m.  and  12h.  dOm.  I  saw  about  20.  Fipom  various  estimates,  I 
think  they  appeared  [to  a  single  observer]  at  the  rate  of  15  or  20  an  hour. 
I  watched  very  closely  for  the  radiaat  point,  atid  found  it  near  where  I 
placed  it  in  August  last,  [see  this  Journal,  Vol.  33,  p.  134,]  b.ut;to  my 
very  great  surprise,  there  was  a  constant  and  regular  pi^ogression  of  this 
pomt  ^n  this,  I  ani  not  mistaken,  as  I  devoted  my  whole  attention  to 
determine  it  Betwieen  11  and  12^  it  was  about  U°  from  «  Cassiopeis, 
in  a  line  fi-om  it  to  the  North  Polar  Star  ;  it  paired  near  the  star  first 
named,  .inclining  downwards,  aHdat3h.  it  was  li^  or  2^  on  the  other 
side  of  it."     No  observations  oa  the  night  of  9th,  10th,  or  1 1th. 

6.  At  Norfolk,  Va.  observations  were  made  on  the  evening  of  the. 10th, 
by  Messrs.  /.  i>,  Dana,  H,  Eld,  Jr.  abd  J;  W.  E.  Reid.  Mr.  D.  writes : 
"  Between  8h.  55m.  and  lOh.  P.  M.*  we  observed  thirty  six,  which  obvi- 
ously far  exceeds  the  usual  number  at.  that  hour.     They  appeared  to 
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ra£ite  fitn  Cunopaz^  bot  it  was  not  verj  tmsf  to  ietenoiae  satn&cct^ 
lilj,  the  ndiaol  point  The  ri^j,  witiiin  25^  of  the  borizoa,  was  obscoreil 
bj  a  thick  haze,  which  preveoted  our  s^ing  aaj  meteors  bdow  that 
altitude.^  At  a  later  hour,  the  clouds  and  the  mooa  rendered  it  onadri- 
•able  to  resume  the  watch*     No  obsenratioos  on  the  night  of  9th  or  llth. 

7.  At  JSocuiy  ma,  8.  C.  Mr.  MlllUm  A.  S^iMrks  watched,  W  inter- 
Tals,  on  the  night  of  the  9th  and  morning  of  the  lOlh.  On  the  9ih,  at 
evening,  the  skj  was  clear,  and  the  nnmb^  of  meteors  appeared  some- 
what unusual.  "  About  3h.  A.  M."  (10th)  writes  Mr.  S.  "  1  was  awaked 
by  rojr  servant^  who  informed  me  that  '  he  had  seen  fire  stars  fall  since 
he  first  got  up.'  I  rose  imme^ately  and  went  out,  and  although  the 
jnoon  was  shining .  with  brilliancy,  in  mid-heayen,  {  saw  at  interrals  of 
fixxn  two  to  fi?e  minutes,  quite  a  number  shooting  in  all  directicms.  At 
3h.  35m.  one  remarkably  bright,  which  I  noticed,  more  particularly,  took 
its,  origin  in  the  vicinity  of  the  belt  of  Orion,  shot  about  30^  toward  Ahe 
N.  niearly  ftoaUel  to  the  horizon,,  and  almost  eclipsed  the  splen<k>r  of 
Venus,  which  was  just  then,  emerging  from  the  East  At  3h.  45m.  tlie 
sky  became  entirely  overcast  with  cumoloHStratus  clouds,  which  prevem- 
ed  further  observation.  On  this  occasion,  I  counted  twaUy  fmar  metet' 
ors.''  Mr,  S.  sUtdi,  that  on  the  nights  of  the  8th  and  10th  the  displays 
were  much  inferior  to  that  of  the  night  of  the  9th> 

8.  At  Wilmington  Island,  near  Savannah,  Go.  Mc^  Thomas  R.  IhOr 
tan  made  observations,  which' are  fur  more  extensive  aiul  satisfactory  than 
aii\y  which  have  hitherto  reached  me.  The  fiiUowing  table  contains  a 
synopsis  of  the  results. . 


Date. 

Time  of  Ohaerration. 

1 

i 

19 
13 

17 

24 

26/ 

55. 

i 

d 

Remarks.  , 

Aug.  9. 
tt    tt 
"    10. 

tt      tt  ' 
tt     tt 

u       tt 

".  11. 

tt     tt 

h.  m.                   Jj,    in. 

9  30  P.M.  to  11  30  p.m. 

11  30  p.m.  to   0  25  a.  M.  (10th) 
0  25  a.  M.  to    1  25.A..M: 

4    10  A.  M.  to     4  20  A.  M. 

9  30p..m.  tolO  45  p.m. 

11  20  P.M.  to   a20A.  M.  (llth) 
0  30.A.M.  to    1  30  a.  M. 
3          A.  M.  to     4           A.  M. 

9.5 

14.18 

14. 

54. 

13.6 

24. 
26. 
35. 

(  Moon  rises  at  9h.' 
<      25m.  four  days 
I      past  ^, 

^  Moon  rises  at  lOh. 
five  days  past  foil. 

The  following  extracts  are  taken  firom  the  remarks  which  Mr.  Dutton 
subjo'm?.  "  You  wfll,  I  think,  agree  with  me,  that  the  present  year  pre- 
sents, at  this  place,  a  recurrence  of  the  meteoric  shower  of  August  last 
In  regard  to  number,  two  circumstances  are  to  be  considered :  Ist,  that 
there  was  bat  one  observer;  and  2d,  that  the  moon  was  more  than  half 
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full,  ft  is  generally:  admitted,  that  it  Required,  at  least,  three  observers  to 
note  all,  and  that  the  full  moon '  obscures  two  thirds  or  three  fourths  of 
those  which 'would  be  visible  in  its  fib^nce.  In  the  present  case,  we  may 
safely  say,  that  one  half  were  rendered  invbible  by  the  light  of  the  moon. 
On  the  night  of  the  lOih,  one  observer  saw  140,  in  5h.  15m.  [and  122  of 
them  in  4b.  15m.]  Three  observers  would  have  seen  425  during  the 
same  time,  [and  in  the  absence  of  the  moon,  840.]  On  the  night  ^of 
Nov.  12,  f  iB37,  four  observers  saw  at  New  Haven,  223  in  five  hours ;  the 
moon  at  that  time  obscuring,  perhaps,  one  fourth  more  than  in  the 
present  case.  -      '.     " 

**  On  the  night  of  the  Qth,^!}^  centre  of  radiation  appeared  to  be  near 
a  point  in  R.  A.  35°  N.  D.  09^.  The  more  extended  observations  of 
tlie  following  night  led  me  to  place  it  somewhere  between  this  point  and 
fi  Cassiopeiae.  I  have  more  confidence  in  this  conclusion,  as  on  the  night 
of  the  10th,  the  meteors  were  more  abundant,  and  several  large  ones  started 
from  near  the  radiating  point.  I  can  say  with  certainty  that  this  point 
lay  somewhere  within  the  triangle  formed  by  the  three  stars  f ,  «,  and  ^ 
CassiopeiiE.  From  this  point  radiated  at  least  three  fourths  of  all  the 
meteors  seen  on  the  nights  of  the  9th  and  10th.  Of  the  meteors  thus 
radiating  two  thirds  had  trains.  It  was  remarkable  that  of  all  those  which 
had  trains,  thefe  was  but  one  which  did  not  move  from  the  radiating  point. 
As  this  point  was  during  tnost  of  the  time  of  observation  somewhere  be- 
tween 20°  and  60^  above  the  horizon,  and  as  the  meteors  generally  made 
their  appearance  at  more  than  30°-  from  this  point,  we  should  conclude 

.  that  but  few  would  he  observed  to  fall  directly  towards  the  horizon.  This 
was  the  case  during  the  two  nights.  About  fifteen  were  seen  to  descend 
towards  the  north  j  the  remainder  either  rose,  passing  near  the  zenith,  or 
moved  towards  'the  south  in  lines  nearly  parallel  to  the  horizon.     The 

field  of  view  during  the  nights  of  9th  and  10th,  was  the  northern  and 
northwestern  part  of  the  heavens,  including  on  the  right  the  constellation 
Cassiopeia  and  extending,  10°  or  15°  south  of  the  zenith.  From  3h.  to 
4h.  on  the  morning  of  the  llth,  I  hardly  noticed  one  which  did  not  come 
from  the  radiating  point.  None  of  the  meteors  seen  on  previous  nights 
(between  July  28th  and  August  6tli  inclusive)  seemed  to  have  a  "common 
centre  of  radiation.  As  to  magnitudes,  it  may  be  observed  that  the  me-  , 
teors  were  of  two  very  distinct  classes  ; — one  composed  of  such  meteors 
as  are  visible  upon  every  clear  night.  This  class  contained  one  fourth  of 
the  whole  number  seen,  and  were  distinguished  by  their  small  size,  (not 
exceeding  stars  of  the  third  magnitude,)  by  their  unconformable  direc- 
tions, and  their  greater  velocity.  The  other  cla.ss,  containing  the  remain- 
ing three  fourths,  were  all  as  large  as  stars  of  the  second  magfiitude,  and 
half  them  were  equal  in  size  to  Venus  as  she  now  appears  as  the  morning 
star.  Of  this  class,  bat  one  had  a  direction  which  could  be  called  un- 
conformable^ and  at  least  two  thirds  of  them  had  trains.     Most  of  the 
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trainfl  TUiisheditf  soon  m  tiie.  meleors.wliicli  they  fiiHowed,  bot  in  fane 
C€Be8  they  remained  for  one  or  two  seconds,  and  were  occasionally  15^ 
or  20^  iong.  The  velocity  of  tbose  meteors  which  were^onfonnabte  was. 
much  less  than  thatx>f  diose  meteors .  which  were  unconformable,  and 
much  less  also  than  that  of  those  which  are  commonly  ^een.  Thoee 
whose  course  was  kudgest  were  risible  from  one  and  a  half  to  two  seconds. 
The  color,  of  these  meteors  was  remark&Uy  uniform,  and  was  a  reddish 
yellow,  or  flame  color.  In  some  cases,  the  train  was  of  a  deeper  color 
than  its  attendant  meteor." 

No  facts  concerning  the  appearan<5^  of  this  meteoric  shower  have  yet 
been  received  from  abroad.  If  the  weather  was  faroraUe,  obs^ratioDs 
were  doubtless  made  in  many  parts  of  Europe.  Especially  may  we  expect 
a  full  report  from  M.  QueieUt,  of  Brusseb,  who  has  dene  more  than  any 
one  in  Europe  towards  directing,  public  attention  to  the  mibject  of  the 
occurrence  of  «  meteoric  shower  in  August 

>  • 
lUmarks  on  the  preeedmg  statements. 

Before  we  can  determine  whether,  the  exhibition  of  last  August  was 
nnusu^,  it  is  necessary  to  ^now  the  average  number  of  shooting  stars 
▼isible  at  other  times.  Numerous  observations  made  in  -conjunction  with 
my  fellow-laborer,  Mr.  A,  B.  IfaiU,  and  ocCasicmally  with  other  friends, 
furnish  some  materials  for  the  determination  of  this  question.  These 
were  made  chiefly  in  the  fall,  winter  and  qpring.  months,  but  the  results 
will  probably  apply  without  .much  error  to  the  summer  season.  Accord- 
ing to  these  observations,  if  the  light  of  the  sun  and  moon  be  absent,  the 
average  number  of  meteors  visible  at  the  most  abundant  season  of  the 
night,  viz.  from  3  to  6  A.  M.,  is  about  Jifty  per  hour;  and  from  6  to  10 
P.  M.  about  tw0nty  five  per  hour.  Of  these  a  smgle  observer  would  ^ 
probably  detect  one  fourth  or  one  fiflh  part  Much  difference  however 
exists  in  the  fertility  of  the  different  quarters  of  the  sky  at  different  hours, 
and  many  more  observations  must  be  made,  before  exact  daiVL  on  this  part 
of  the  subject  can  be  obtained.  In  the  present  state  of  our  knowledge 
it  seems  not  improper  to  multiply  by  four,  the  number  seen  by  an  indi- 
vidual, in  order  to  obtain  the  whole  number  visible  at  the  place  during 
the  period  of  his  observation.  What  proportion  of  these  meteors  is  con- 
cealed by  the  light  of  the  moon  at  its  different  stages,  cannot  be  fixed  with 
minute  accuracy.  If  we  assume,  that  in.  the  present  instance  one  half 
were  rendered  invisible  by  the  moonHghty  it  will  doubtless  be  considered 
a  liberal  allowance.  Looking  at  the  foregoing  accounts  with  these  prin- 
ciples in  view,  it  is  evident  that  the  nund^er  of  meteors  seen  in  this  country 
about  the  IQth  of  Augtut,  1838,  was  from  three  to  eight  times  beyond  She 
average.  To  specify  a  single  instance ; — Mr.  T.  R.  Dutton,  near  Sa- 
vannah, saw  between  3h.  and  4h.  A.M.  of  the  11^,  fifty  five  meteors. 
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Mutttplying  ihia  Btmber  by/otfr,  ai^d,  die  .reaoltiog  qntoti^r  By  Itoo,  we  ' 
obtain  for  the  entire  number  which  mi^t  have  been  seen  at  ^at  |daoe, 
had  the  moon  been  absent,  440,  or  about  nine  times  the  average    It  is 
unnecessary  here  to  reduce  the  other  reports  in  thb  way,  ts^my  one  who 
chooses  can  do  it.ibr  himsdf. 

The  obseryatiohs  on  the  position  of  the  radiant  point  rf  diis  shower 
are  not  altogedier  satisfactory,  and  it  will  probably  be  advisable  to  wait 
for  the  better  opportunity  of  determininur  this  point  which  the  meteorfo 
shower  of  August  1839  will  present,  rather  than  to  attempt  to  reconcile 
the  accounts  which  have  been  already  made  public.  Enough-is  known 
to  prove  that  this  radiant  (as  seen  in  thb  latitude)  lied  fifty  degrees  north 
of  the  point  -towards  which  the  earth  is  at  the^kne  tending.  This  fact 
may  perhaps  intimate  that  the  meteoric  zone  does  not  lie  in^  the  fdane  of 
the  ecliptic. 

Neither  can  we  y^  decide  on  what  day  between  the  6th  ^and  IStfa  of 
August  the  shower  arrives  &t  its  maximum.  The  dderminatibn  of  this 
and  other  important  foaturesrof  the  ph«i€«neiion  must  be  postponed  tothe 
coming  year.  _ 

Weture  probablf  still  nnacquunted  with  all  those  periods  of  the  year  at 
which  shooting  stars  occur  in  unusual  numbers.  It  cannot  be  concealed, 
that  on  the  night  of^  the  sixth  of  December^  1796,  Brandes  alone  saw  these 
nteteors  at  the  rate  of  100  an  hour  for  four  bours.  This  df^lay  tnuat 
have  been  nearly  or  quite  equal  to  any  August  el:  November  shower 
which  has  been  witnessed  since  1833.  •  It  is  a  highly  interesting  qiiefi(tion, 
whether  shooting  stars  do  not  How  occur  in  unusual  numbers  on  or  about ' 
this  day  of  the  year,  and  it  is  earnestly  to  be  hoped  that  none  of  our  ob^ 
servers  will  suffer  this  period  of  the  piesent  year  to  pass  without  thelnoBt 
attentive  inq)ection  of  the  heavebs. 

To  the  facts  heretofore  adduced  in  this  Journal  (Vol.  zxxnt,:p.  170 — 

180 ;  354t-364  ;  401,  and  Vol.  xxauv,  p.  180-^182)  in  proof  of  the  oo- 

currence  of  a  meteoric  shower  in  August,  I  a^  the  following  testimony, 

.  which  although  not  of  the  most  satisfactory  character,  seems  to  merit 

quotation.  '  '  - 

1.  In  Miss  Harriet  ^luhAnewH s' Retrospect  of  W^em  Travel,  (Amer. 
ed.  2  vols.  I2mo.  N.  Y.  1838,)  Vol.  2,  p.  87,  is  the  annexed  account, 
pertaining  to  the  evening  of  August  8,  1835 : — ^*  While  the  bright  glow 
was  still  lingering  in  the  valley,  and  the  shy  was  b^inning  to  mek  from 
crimson  to  the  pale  seagreen  of  evenihg,  I  saw  something^ailing  in  the 
air  like  a  glistening  golden  balloon.  *  *  *  It  burst  in  a  broad  flash  and 
shower  of  green  fire.  It  was  the  most  splendid  meteor  I  ever  saw.  *  ^ 
I  saw  an  unusual  number  of  falling-stari^  before  we  reached  home." 

2.  In  Capt.  J.  E.  Alexander's  Transatlantic  Sketches,  <Amer.  ed.  8vo. 
Philad.  1833,)  p.  102,  in  an  account  of  the  tremendous  hurricane  which 
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▼intad  tbe  West  Indies  oa  the  sight  of  W«dii^a]F,  A^igust  10^  1631, 
oeoors  the  foUowiag.  '^  *  *  Those  who  were  drifen  into  tbe  fields,  so 
fiur  ih>m  being  able  lo  stand  on  their  legs,  coold  not  even  sit  op,  the  wind 
VIS  so  violent  as  to  throw  them  on  their  faces.  The  lightning  flashed 
tremendouslj  in  their  eyes  and  appeared  to  strike  the  ground  only  a  few 
.  yards  from  thenr;  hut  snch  was  the  roar  of  the  wind,  that  the  ihonder 
eoold  not  be  heard.  Inrntmerabk  Jirt4MUs  were  seen  to  faU  from  the 
dmdsJ*   - 

The  acooont  of  this  inirricane  which  is  oc^ied  from  a  Bridgetown 
(Earbadoes)  paper  into  Lieut  Col.  Reid's  *'4^tUmpt  to  develop  the  Law 
qf  Storms,  ^c"  8vo.  London,  f888,  gives  the  following  additional  partic- 
nkrs.  "  About  3  A.  M.  (Aug.  11)  the  wind  occasionally  abated.  •  •  • 
The  lightning  also  having  ceased  for  a  few  moments  only  at  a  <ime/the 
Mackness  in .  which  the  town  was  enveloped  was  inexpressibly  awful. 
Fiery  meteors  were  presently  seen  falling  from  the  heavens ;  one  in  par- 
ticular, of  a  globular  fann  and  ft  deep  red  hue,  was  observed  by  the  writer 
to  descend  .perpendicularly  from  a  mist  height.  It  ^evidently  fell  by  its 
specific  gravity,  and  was  not  shot  or  propelled  by  an  extraneous  force.  On 
i^yproaching  the  earth  with  accelerated  motion  it  assumed  a  dazzling 
whiteness  and  an  dengated  form;  and  dashing  to  the  ground  in  Beckwith- 
Square,  opposite  the  stCH-es  of  Messrs.  H.  D.  Grierson  6l  Co.,  it  splashed 
around  in  the  same  manner  as  melted  metal  would  have  done,  and  was 
instantly  extii|ct  In  shape  and  size  it  appeared  much  like  a  commcm 
barrel-shade  (a  glass  cylinder  "put  over  candles  in  the  tropics) ;  its  brill- 
iancy ^d  the  spattering  of  its  particles  on  meeting  the  earth  gave  it  the 
resemUance  .of  a  body  of  quicksilver  of  ec{ual  bulk."  p..  29v 
'  New  Haven,  September,  1638. 

2.  Observations  made  at  Yale  College  oh  the  Eclipse  of  the  Sun  of 
September  18, 1838. — Communicated  by  Professor  Olmsteo. 

I  was  prevented,  by  peculiar  circumstances,  from  making  any  prepara- 
tions for  viewing  the  ^interesting  eclipse  of  September  18th,  having  re- 
amed home  from  a  journey  only  on  the  day  of  its  occurrence.  I  found, . 
however,  that  there  was  less-reason  for  regret,  as  two  young  geiftlemen  of 
our' senior  class,  H.'L.  Smith  and  E,  P:  Mason;  had  been  very  assiduous 
in  making  preparations  ^r  viewing  the  eclipse,  having  the  necessary  in- 
struments all  id  readiness,  and  the  time  well  tegulated.  Indeed,  each  of 
them  wasfbmished  with  a  good  telescope  of  his  own  making,  the  former 
a  Gregorian  of  three  feet  focus,*  the  latter  a  Newtonian  of  seven'  feet 

*  Messrs.  H.  L.  Pmith  afid  F.  Bradl<>y  have  recently  constructed  a  large  tele- 
scope, of  which  they  have  furnished  me  the  following  memorandum  :•  The.reflec- 
Um*  has  a  Jfocak  length  of  about  fourteen  feet  and  ia  one  foot  in  diameter,  of  tlie 
Herechelian  construction.    The  stand  and  adjustments  are  not  yet  completed,  nor 
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Both' accompanied  me-in  the  College ObBervatory,  while  I  made  use  of  ' 
our  large  Achromatic  of  ten  feet  focus.  . .        ^ 

The  weather  was  remarkably  fine.  For  some  time  preriooB,  the  atmos- 
phere was  cloudy,  with  some  rain,  and  4be  prospects'were.  very  discourag- 
ing i  yet  jpnly  an  hour  or  twahefore  the  eclipse 'came  op,  the  clouds  Ivoke 
away,  and  presented  a  sky  as  clear  and  s^ene  as  could  possibly  be  de- 
sired. Indeed,  we  were  great  gainers  by  the  previous  state  of  the  atmos- 
phere, the  sky  being  washed  clean  of  all  T^x>rs,  white  yet  the  sun  had 
not  shone  long  enough  to  dislqrb  the  tranquillity  of  the  medium,  by  as- 
cending and  descending  cucrenis.  Hence,  there  was  a  peculiar  sharp- 
ness in  the  lUie  presented  by  the  solar  disk. 

Each  of  the  three  observers  kept  separate  notes,  but  the  observatkms 
of  the  commencement  of  the  eclipse  differed  scarcely  at  all  &qm  each 
other,  and  none  of  them  from  ihe  mean  of*  the  whole  more  than  one  fifth 
of  a  second.  The  average  of  the  three  gave  the  foUowing  resiidts,  ev 
pressed  in  mean  time  : 

Beginning  of  the  eclipse,     ^        ..      ,  3h.  Sim.  14.47s.* 
End 5h.  62m.  17s. 

The  profile  of  the  moon  -projected  on  the  sun's  disk,  as  seen  through 
the  large  Refiractor  (Clarke's  Telescope)  with  a  power  of  180,  (presented 
a  very  irregular  outline.  One  mountain  in  particular,  (Mons  D^Alanbert  7) 
near  the  centre  of  the  margin,  swelled  out  with  striking  prominence,  hav- 
ing the  rounded  ^ure  of  an  obtuse  cone.  i 

The  degrkuess  was  not  such  as  to  make  any  of  the  stars  visiUe  to  the 
naked  eye ;  but  a  solemn,  bronzy  veil  ^as  thrown  over  the  face  of  nature. 
The  changes  in  the  Barometer  and  Hygrometer,  were  inconsiderable;  and 
the  Thermometer^suffered  less  reduction  than  it  probably  would  have  done 
had  not  the  sun  a  short  time  previous  emerged  fi-om  a  cloudy  atmosphere. 
No  change  worthy  of  note  was  observed  in  the  magnetic-intensity. 

Mn  Mason  had  attached  to  his  telescope  a  divided  objectrglass  micro-' 
meter,  bynneans  oF  which  he  made  multiplied  observations  on  the  scJar 
cusps,  an  account  of  which  I  am  happy  to  subjoin  in  his  own  words, 

.is  the  telescope  in  an 'advantageous  position  for  making  delicate  observations. 
The  tube  is  a  twelve-tided  prism,  strengthened  internally  by  icon  ringf.  The 
following  objects  have  already  been  seen,  and  the  results  will  a/Tord  some  idea  of 
its  power.  The  nebula  in  Hercules  between  fj  and  ^  resolved  into  an  immense 
number  of  small  stars  : — the  annular  nebula  in  Lyra  very  bright  and  distinct : — 
Debilissima  inter  4  et  5  e  Lyne,  easily  seen  by  direct  vision  : — small  star  near  » 
LyrsB  very  bright  and  disdnct : — f  Bootis,  4  and  5  «  Lyne  of  course  easily  sepa- 
rated : — <r  Coronas  Borealis,  ft  Aquilas,  and  the  star  south  following  /*  Bootis  very 
distinctly  double  :--{'  Orionis  triple : — companion  of  Rigel  very  bright|even  when 
the  stars  of.  the  belt  hod  disappeared  in  the  morning  tight. 

*  It  will  be  seen  that  thir  is  42.47  seconds  later  thAJ\  the  time  given  in  the 
American  Almanac. 
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deeming  it  annee^sary  to  add  any  remarks  of  mj  own,  iarther  than  to 
express  my  entire  cooOdeace  in  the  accoracy  of  his  determinations 

Micrometric  MeasurenunU  taken  hy  E.  P.  tfasmi. 

During^  die  progress  of  the  eclipse,  frequent  measures  were  taken  of 
the  distances  of 'the  cu^,  and  the  corresponding  instants  of  obsenratioQ 
were  adcurately  noted.  The  instrimient  with  which-  these  were  obtained 
was  an  achromatic  object-gtass  micrometer,  of  DoUond's  constmction, 
attached  to  a  7  ft.  Reflector,  the  ralue  of  whose  scale  had  been  determined 
hy  frequent  comparisons  with  an  accurate  sextant  m  terrestrial  measarea, 
and  by  obsenrations  on  stars  of  the  Ast  Soc.  Catalogue.  The  feDowing 
are  the  distances  obtained :  • 


Ttoie  of  Observntion. 

Dii«tancp  of  Cusps,    r 

Timei) 

rob« 

rmtlon.' 

Distance  nfCusp*. 

h.     m. 

8. 

/ 

'    H 

h. 

m. 

B.        " 

t 

II 

3    96 

6.8  : 

10 

23.43 

4 

14 

15.0 

28 

3ai6 

"    27 

49.1 

12 

1.63 

t( 

15  , 

12.9 

28 

44.39 

"    29 

61.2 

13 

37.14 

U 

16 

37.7 

23 

53.88 

"    30 

58.0 

14 

28.11 

•  tt 

17 

36.6 

29 

6.53 

«    31 

42.9 

14 

67.48 

It 

31 

36.3 

29 

8.68 

«    32 

43.7 

16 

35.98 

nearest  approach 

19 

13.59 

•*    3S 

6.4 

17 

2.18 

« 

61 

41.9 

29 

16.77 

"    38 

19.2 

18 

36.7a 

« 

53 

18.8 

29 

24.40 

«    42 

2.2 

20 

23.52 

u 

55 

44.2 

29 

23.38 

"    43 

J8.5 

20 

67.98 

€( 

58 

39.5 

29 

13.26 

«    44 

26.9 

21 

20.87 

5 

0 

49.7 

29 

4.88 

«    47 

63.9 

22 

36.54 

« 

1 

38.6 

28 

65.63 

«.  48 

35.7 

22 

54.58 

i*  ^ 

2 

28.0 

28 

53.51 

".    60 

37.9 

23 

32.79 

(t 

3 

16.4 

28 

4S.5I 

"    62 

44.6 

24 

13v57 

(€ 

4 

10.8 

28 

41.66 

"    64 

16.8 

24 

38.56 

it 

i 

55.3 

28 

6.79 

"    66 

6.2 

24 

52.99 

« 

8 

34.2 

28 

2.44 

"    55 

48.1 

26 

2.61 

it 

9 

!».0 

27 

53.38 

"    68 

88.6 

26 

46.78 

« 

11 

24.3 

27 

29.23 

"    60 

18.0 

•26 

69.69 

<€ 

12 

18.7 

27 

19.43 

"    69 

62.9' 

26 

6.48- 

it 

13 

40.4 

26 

56.76 

4      1 

56.0 

26 

27.62 

it 

14 

39.3 

26 

50.70 

"      8 

6.0 

27 

46.16 

\t 

16 

42.1 

26 

16.16 

"     9 

13.9 

27 

57.91 

tt 

18 

18.8 

25 

57.65 

"    10 

11.7 

28 

1.93 

tt 

19 

56.1 

25 

37.30 

"    12 

^1.3 

28 

22.52 

'  A  mean  of  4  measures,  in  a  direction  about  15°  or  20°  inclined  to  the 
horizon,  and  dOm.  previous  to  the  instant  of « first  coQtact,  gave  for  the 
sun's  diameter  31'  53.T'.  These  were,  howeyer,  taken  amidst  the  hurry 
of  preparatk^  for  the  eclipse,  and  were  too  few  in  number  to  be  a  stand- 
ard fo^  the  subsequent  measures.  The  foUowing  horizontal  diameters 
may  be  considered  moro  determinate,  and  will  serve  to  show  the  confi* 
dence  which  may  be  placed  in  .th^  measures  of  the  cusps : 
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eiL  ISm.  -  ^  .     ,      .   .     sr  64.08' 

"     •"  -  -        .    -  -  "    63.20"  . 

•"      "  -  -  .         ^  "    56.19' 

"    20ni.        .    .         '  .r    ^     .  .  «.  65.66"- 

"      "    .  -      ;   '  -  -.  -  "    55.64"     ' 

"  -  "  -  '.'.,„.."    65.00^      '    ' 

"'   .",  -     -:  '^--  •    ,   '    -  "   -64.82" 

.,"    27m.  i^     -      ,,---.        "    64.96' 

the  meati  of  which  is  3jl'  54^1'^.  It  should,  however,  he  rennirked,  thid 
a  more  perfect  jud^enr  can  be  form^  of  the  exactness  of  contact  of 
8har[rfj  teitninated  points,  £(Ucb  as  were  ^e  cusps  during  the  eclipse,  th^n 
can  be  the  easQ  with  edges  or  limbs,  as  tremulous  as  that  of  tlye  sun, 
where  an  alternate  overlapping  and  recession  leaves  somiSthing  to  estima- 
tion. On  this  account,.~an  attempt  to  obtain  severkl. measures  of  greatesl 
distance  of  limbs  was  rdmquished,  both  because  greater  iniccuriM^y  was 
apprehended  from  the  abov«  sQurce/and  the  measures  >of  the  cusps  af> 
forded  a  more  advantageoiis  method  of  arriving  at  the  same  results. 
.  The  maximnih  clistance  of  the  cusps,  which  may  be  obtained  by  inter- 
polation from  those  nearest  in  point  of  tijne,'  will  give  thet>bserved  diame- 
ter of  the  moon,  free,  if  is  -believed^  from  the  effects  of  irradiation.  The 
minimum  distance  will  be  a  greatly  magitilied  measure  of  the  error  of 
the  moon's  assumed  lotitudey  Uie  ratio  <>f  increase  of  the  distance  of  the 
eusps  at.thatpomt  ta  the  corresponding  difference  of  the  latitude  being 
abot]|t  as  25.7  :  1.^  - 

At  6ht  20m.  the  measores  of  distance  were  relinquished,  as  the  sun's 
proximity  to  the  horizon  Would  spOn  render  any  farther  observatiota'of 
tins  kind  of  little  value.  -  , 

At  the  end  of  the  eclipse,  the  sun  was  simrcely  3  degrees  above  the 
horizon,  and  the'extreme  undulation^f  his  limb  rendered  much  accuracy 
in  the  time  of  the  observation  impossible^: and  being,  therefore,  deemed 
6f  little  importance,  it  was  not  carefully  noted,  and  may  possibly  be  in 
error.  •'        . 

The  sidereal  plock,.  from  which  the  above  determinations  of  time  were 
taken. apd  reduced,  had  been. compared  frequently  during  the.  months  of 
August  and  September  with  transits- of  stars,  and  the  deviaftioos  of  the 
transit,  instrumrat,  the  value  of  tfae.divisiohsof  its  level,  and  the  irregu- 
larities of  the  clocks  rate,  carefully  registered  and  applied.  From  a 
comparison  of  these  observationd,  it  appear^,  that  the  error  of  observatioa 

"V  » 

*  The'  moon  jt  latitude,  as  assumed  for  the  calculation  of  the  eclipse  Jn  the 
Amencan  Almanac,  is  "by  the  "observation  «f  the  nearest  approach  of  cusps,  10.05"^ 
too  large ;  a  detenmiiation  whieh,  if  the.oalculat^  semidiameters  of  the  sun  and 
moon  be  correct,  is  m^jsxtot  by  only  one  nineteenth  pArt  of  the  error  of  pbser- 
vation.  *       '  .       •     ~ 

Vol.  XXXV.^No.  1,  23 
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in  the  inani  of  «  singk  wire  is  selibai  orer^  ^.of  i^  a^Kood ;  add  the 
nietn  of  the  S.wiree  6f  tke  instnunent  would,  therefore,  render  the  ^oba- 
ble  error-  certainly  less  than  .1  of  alsecend.  The  error  arising  &Kjm  ir- 
TC^larity  of  the  clock'-s  rate  is  jeddejced  of  comjparatively  Utt)e  moment 
hy  the  fortunate  coincidence,  neiurly,  of  the  tranait  of  Antarea  with  the 
middle  of  the  eclipae.  The  only  remaining  error  of  importanca,  that  of 
the  imperfection  of  virion,  jn  noticing'  the  first  moment  of  ingress,  may 
be  presumed  to  be  very  smril,  irom  the  circumstance  that  the  obserra- 
Ikma  were  entirely  independent,  at  two  .different  jclooks,.  in,  s^tarate 
apartments,  and  the  coincidence  of  results  was  not  ^hitually  known  tiU 
some  minutes  afterwards,  thereby  jMrefenting  the  otherwise  natural  result 
of  catching  tbe-first  ^^impse  by  coDtagi(m.  The  agreement  of  the  times 
oCcoounencem^t  to  leas  than  SI  of.a  second,  nnder  such  circumstances, 
goes  far  to  pfOTO  their  accpracy.  Th^  clocks  were  oompared  by  ccHuci- 
dent  heals  .immediately  before  -and  after  the  ingress. 

The  distances  of  the  casps  are  uncorrecfed  for  difibrenoe  of  refraction, 
which,  in  the  last  measnres,  ia  of  considerable  amount  Ifinyoftbem 
aboukl  befound  discordaoit  with  the  others, "^^ron  enror  in  counting  from 
the  clock,  or  inrregislpring,  they  will  easify  be  discorered  in  the  caJcub- 
tkm,  and  corrected,  if  the  mistake^  is  efident,  or-  otherwise  entirely  re* 
jecled.  ■    -^  - 

3.  Sitpposed  nem  wtmeral  ai  BeiUm^  Mass.-^The  SMf^ 
CJDtained  with  the  reilecti?e  goniometer,  from  a  small  crystal:  of  a  green 
mineial,  {sparingly  disseonnaled  in  massire  Soapdite,  at  the  Bdton  lime 
quarry.  It  occurs  in  sn^il  isolated  prismatic,  inlliyidnals,  imperfectly 
crystalline,  or  in  dirergent  groups  of  slender  flattened  prisms,  more, or 
len  perfect  The  mineral  has  been  considered  Gadotinite,  and  by  Prof. 
Shspaao,  who  early  observed  it  at  the  above  Iocality,"a8  AUanite,  to  which 
it  is  ckieely  allied,  if  not  identical  with  it  ^ 

.The  primary  is  an  oblique  rhomboidal  prism,.  M  :  l!  =  1 13^  45f  and 
W  15' i  M :  S  (replacement  of  obtuse  lateral  edge)  =  149"^,  T  :  e  =  144'' 
46',  M  t  e  (repla<^ioenf  ofacuU  lateral  edge)  =  128°  46,T  :  e  =  117° 
30'.  e:  «=979  45' and.82°  15\  TJie  crystals  are  .flattened  parallel 
with  6,  and  slightly  resemble  some  varieties  ^  green  bomUende.  M  is 
bright,  T  much  leas'so ;  -i  is  deeply  channeled..  Jio  cleavage  apparent 
11,=  6.75,  G.  AS  found  by  Prof.  S.  3-^3i25,the  former obtamed  with  a 
fragment  weighing  1.2  grains ;  tbe  latter^  with  2^centigramtoes,  or  about 
one  third  of  a  grain.  Xii«)fre,resiBOua;  s^reoi,  greyish  or  ^eenish  white. 
Color,  grass  green — ^blackish  green ;  tranalucentr--flubtran8lucent ;  (wittle. 

A  black  variety  occurs  in  the  Petalite  of  the.  same  quarry,  which,  in 
lustre  and  coioc,  much  resembles  Allinito,  The  above  angles  and  other 
eharaoters  seem,  however,  to  indicate  that  this  mineral  is  a  distinct 
q)ecies.    If  it  should  prove,  however,  on  fiirther  examination,  identical 
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ivith  Allanke,  tbealx^Te  Angles,  as^  thej  were  taken  with  the  reflectite 
gpnioineter,  shoold  be  sabstituted  for  those  uauaUy  given,  which  were 
obtained  with  the  cQtnoion  goniometer. 

I  have  not  ^bserred  an/ tennhial  planes,  but  infer  the  probable  oUi- 
qaity  of  the  primary,  from  the  dfa'ection  of  a  seam  of  carfapnate  of  lime^ 
which,  intersected  the  crystal.  If  we  can  place  any  dependence  on  this 
kind  of  evidence,  the  crystal  is  obliqoe  firpm  an  oibtuu  edge. 

The  scapolite  in  which  the  mineral  is  found,  eontains,  also,  exceeding- 
ly minute  zircons,  scarcely  ^  inch  long,  and  also  very  small  prisms  of 
rutile.  The  zircons  lure  square  prisms,  having  the  lateral  edges  trunca- 
ted, and  pyramidally  terminated  at  each  extremity ;  a  narrow  intermedi- 
ary-plane replaces  the  edge-4)etween  a  pyramided  plane,  and  one  trunca- 
ting a  lateral  edge.  They  are  described  in  Naumanh'd  System  pf  Crys^ 
tallographic  Notation,  as  fi)Hows :  (^Pao.aoP.P.2P3.'     J.  D.  Dana. 

July,  1838.    .  '  '  -        '      •  ', 

*  4.  New  hcoMty  qf  CrichianUc^^Tlas  mineral  is  found,  in  Uie  north 
part  of  Litchfield,  Ct  about  two  miles  from  th^  village.  The  locality  is 
upon  the  east  side  of  the  road,  leading  from  the  Wolcottville  turnpike  to 
Torrington,  on  ..t|ie  land  of  Mr.  .John  A.  Woodruff  It  occurs  crystalli- 
zed in  short  hexagohal  prisms,  iivith  the  alternate  angles  replaced  hj 
'  siqgle  planes,  inclining  upon  the  base,  at  an  angle  of  121^,  and  upon  the 
lateral  planes,  at  an  angle  of  134?.  The  largest  of  the  crystals .  are 
about  three  quarters  of  an  inch  in  length,  and  two  and  one  quarter  inches 
in  diameter.  It  is  found  imbedded  in  fragments  of  rock  cpmposed  of 
quartz  and  mica  slate:  The  prevailing  rock  b  mica  slate^  firo«a  whidi 
these  probably  have  been  detached. 

The  mica  slate  also  contains  an  abundan/ce'of  stan^otide.  A  common 
form  of  the  crystab  is.  that  of  the  primary  form,  with  thb  o^use  angles 
replaced.    Some  of  them  are  four  inches  in  'length. 

y:C.ilif^.l838.  '         T.AGold^,  A.B. 

5.  JSHWiie,  Chabasie,  and  other  minerab,  at  8tomngt&n,  Or.— ^ilbite 
has' been  found  within  cavities  in-gneiss  im  the  Stonington  rail  road,  two 
miles  and  a  quarter. from  that  village.  It  is  imperfectly  crystallized,  being 
composed  chiefly  of  implanted  globules,  with  occasional  botryoidal  mass- 
es, wtiich,  when  broken,  present  the  stellated  structure  common  in  this 
species.  It  is  of  a  wax-yel  low  cofor,  and  subresinous  lustre.  Some  speci- 
mens are  of  a  light  yellow  color. 

Chabasie, — In  connection  with  the  above,  were  found  very  minute 
crystals  of  ,Chabasie,  of  it  light  red'cokxr.  But  in  aledg^  on  the  r^il 
road,  a  quarter  of  a  mile  further  lirom  its  termination  at  Stonington,  were 
found  in  rather  more  abundance,  aggregated  crystals  of  a  dec^  carnation 
red  cofor.*  The  cqrstals  are  very  obtuse  rhombohedra,  fr6m  one  fifth  to 
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oielaithjofaAiiidiinduaDeler.  OiiingftDtb^bntdeoeaB^tbeK  mis- 
erak  aad  the  great  bardoew  of  tbe  rockr  in  which  they  are  imbedded, 
none  bat  small  firagraents  can  be  obtained,  nnleaff  e^Kusre  ezcaTadons 
aiemade. 

Associated  with  tbe  abore  mciitiooed  itiiiierak  are  also  fiNmd  amall 
traces  of  the  ioDowing:  - 

1.  Zeolite,  in  small  ngtfses^  whoee  fracture  ptesents  steflated  radiatioa* 
of  a  pink  color.  Their  size  Taries  from  one  frfth  to  half  an  inch  in  diam- 
eter. - 

2.  Calcareoos  S(>ar,  (with  the  last  Jnentiooed  Ghabane)  in  hexagonal 
prisms )  and  fd  the  other  ledge,  in-compacl  massco, 

3.  ScapoUte,  of  an  imperfectly  crystalline  sunctnre^  and  li^  gnii 
color,  partly  decomposed. 

4.  Sphene,  in  two  or  Ihree  minute  lAick  crystals. 

5.  Apatite,  in  small  crystals  of  a  Uaish  green  color,  v. 

6.  Magnetic  Iron,  in  small  masses. 

In  a  ledge  on  the  t^il  road,  three  miles  and  three*  qaarters  from  the  t^- 
laglD  of  Stonioglon,  are  s^reral  feins  of  qaartz,  pvtly  compact  and  in  part 
composed  of  interlocking  crystals.  In  two  of  these,  which  were  from 
half  an  inch  i6  an  ibch  abd  a  half  in  thickness,  was  feond  a  layer  of 
Fluor.  It  'is  gendrelly  about  one  fifth  of  an  inch  in  thickness,  rarying, 
howerer,  from  one  third  to  one  tenth  of  an  inch.  'The  colors  are  tight 
green  and  dark  parple. 

Tr|u^es  of  the  same  mineral  Were  found  in  other  Teins  at^the  sante  ledge. 

At  this  place  were  dso  found  thin  ▼ems  of  calcareous  spar,  dcdomite, 
and  serpentine.  •  W.  W.  Rodman,  A.  B. 

Yak  CoOege,  Aug,  I83a 

6.  CricJUonite,  in  R,  /.—It  is  found  m  the  town  of  Westerly,  R.  L  in 
a  l<dge  of  gueiss,  which  has  been  quarried  for  buildipg  stone,  on  land 
owned  bj  Mr.  Nathan  F.  Dixon.  It  is  situated  one  fourth  of  4.mile  north 
of  the  6th  mile  stone,  on  the  Stonington  rail  road.  The  mineral,  in  im- 
perfect crystals,  is  disseminated  ^through  a  mass  of  setni<rystallized 
quartz,  which  b  two  ot  three  feet  in  length,  and  about  one  foot  m  ^^th 
and  breadth,  .  ,    W.  W.  R. 

7.  A  Flora  of  North  America  :■  amUnning  ^abridged  descriptions  ofaU 
the  Icuoum  iruUgenous  and  nattiraUied  plants,  growing  north  of  Mexico  ; 
arranged  according  to  the  Natural  System :  By  John  Torret  and  Asi 
Gray.    Vol.I,  Pt.l,  pp.  184  8vo.  Gk&C.CarviU&Co.  N.York,  183a 

Here  is  the  first  number,  and  theeonies/.of^  work,  which  has  been 
long  and  anxiously  di^sired  by.  the  botanists  of  Ae  United '  States ;  and 
which  will,  doubtless,  be  cordially  greeted  by  the  cultiTators  of  botanioal 
science,  throughout  the  world..    The-f^ants  o(  North  America  hare 
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always- been  "regarded  with  a  lively  interest  They  have,  at  variou?  times, 
attracted  hither  a  number  of  botanists  from,  the  old  world,  who  have 
reaped  a  rfch  liarvest  of  discovery  in  our  forests,  on  our  mountains  tod 
prairies,  and  along  the-raargins  of  our  almost  intehninable  rivers.  A  few 
of  out  own  -countrymen  have  also  rendered  in^iortanl  aid  in  making 
known  the  character .  and  ettent  of  onr  vegeta'ble  treasures.  Their 
labors,  however,  have  beein,^or  the  most  part{  restricted  to  the  production 
of  partial  or  loctd  Floras ^  highly  interesting,  indeed,  so  far  as  they  ex- 
tended, and  furnishing  valuable  materials  for  a  more  cdmprehensive 
work ;-  but  still,  they  were  severally  limited  in  their  scope,  and,  of  neces- 
sity, incomplete  in  their  Contents.  The  materials  thus  existing  in  de- 
tach^ masses,  imd  scattered  through  numerous  volumes, -awaited  the 
plastic  operation  of  some  master  hand,  to  reduce  them  into  one  <x>nsistent 
bddy,  add  give  to  all  the  parts^  their  appropriate  ''-form  and  pressuri^/' 
It  w^  exceedingly  important,  that  whoever  might  undertake  to  prepare, a 
North  American  Flora,  should  be  thoroughly  acquainted  with  the  labors  . 
of  preceding  bottoists ;  and,  by  consulting  their  cdllectiona,  as  jkr  as 
practicable,  be  competent  to  detect  their  errors,  adjust  their  discrep- 
ancies, and  determine  their  various  synonyms.  We  consider  it,^  there- 
fore, a  subjecf  of  felicitation,,  that  the  work  has  fallen  into  the  present  * 
bands,  as  being  confessedly  those  among  the  best  qualified  for  the  task,' 
in  our  country  ;  and  we^  rely  with  j(^onfidenpe  upon  their  receiving  the 
zealous  cooperation  and  encouragement  of  every  lover  of  the  Sctehce  of 
Plants.  W«  cannot  for.  a  moment  doubt,  that  every  American  botanist 
will  eagerly  avail  himself  of  the  occasion  te  possess  a  complete  FkNra  oi 
4>ur  widely  extended  continent ;  and  we  should  fondly  hope,  that  ^very 
liberd  cultivator  of  science  in  oiir  land,  would  be  ha[^y  in  the  opportuni- 
ty to  patronize  so  commendable^an  effort  to  enhance  the  national  repu- 
tation. \  ■  *    -        .     '   , 

The  authors  of  this  Flora  have,  of  course,  adopted  the  natural  system, 
as  being  the  only  one  consistent  with  a  truly  scientific  ari^ngenient  of 
plants  r  and  thby  have  availed  themselves  of  the  latest  discoveries,  in 
order-to  exhibit  the  details  accordmg  to  the  most  approved  method,  in  the 
present  state  of  the  science.      ^ 

By  issiiing  the  work  in  peart s,  or  numbers,  some  advantages  will  be  se- 
cured-, which  would  otherwise  be  unattainable.  The  natural  families 
^being  complete,  even  in  those  detached  numbers,  the  botanist^' in  various 
parts  of-our  country  will  have  leisure  to  examine  and  verify  the  particu- 
lars of  each,  during  the  course  Of  the  publication  ,*  and  thus  may  suggest, 
in  due  time  for  an  Appendix ,  (which  must  ever  accompany  works  on  a 
progressive  science,)  such  corrections,  modifications,  or  additions,  as  th^ir 
opportunities  or  discoveries  shall  enable  them  to  make.  ,  In  this  way, 
much  valuable  aid  may  be  furnished  to  the  authors,  an^  the  Flora  render- 
ed more  perfect  and  comprehensive,  without  occasioning  aiiy  material 
delay  in  its  final  completion. 
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'  The  chinclera  of  tbe  orders,  trib^  and  genera,  are  well  defined ; 
and  the  specific  descriptions,  tbongh  abridged,  are  sufficiently  fiiU  to  be 
clear  and  satisfactory.  They  are,  moreover,  fi^oenUy  accompanied  with 
notes  and  detailed  remarks,  (especially  Jthe  less  known^  or  newly  discor- 
efed  species,)  which  seem  to  sopply'all  the  information 'that  can  reason- 
siAj  be  desired,  in  the  Fhon  of  so  extensire  ^,  region. 
.  The  additions  derired  fixxn  the  recent  diacoy6rie»  of  Ifir.  Nuttall, 
facing  his  jobmey  fm  the  western  coast  of  this  continent,  are  highly  im- 
portant; and  are  here  published,  for  the  fint  time,  from  the  oHginal 
manuscript,  fiimished  by  that  distttagoished  and  indefatigable  naturalist 

It  appears,  by  a  notice  affixed  to  the  number,  just'publi^ied,  that  the 
work  will  be  issued  in  nine  parts,  three  parts  to  make  a  volume,  and  t|ie 
whole  forming  three  closely  printed  octavos,  of  about  550  pages  each, 
l^bm  succeeding  numbers  wiH  q>peai:  with  as  much  dispatch  as  is  con- 
.aistQi^t  with  4heir  fiiitfaful  execution. 

Such  being  the  ohtf  acter  and  plan  of  (be  forthcoming  f%rm  of  North 
America,  we  conclude  our  brief  ahd.  hasty  notice  with  a  reiterated  ex- 
pressiw  of  the  hope,  that  the  worthy  and  tuM^omplished  Authors  may  be 
adequately  encouraged  to  persevere  in  their  most  laudable  undertaking, 
and  thereby  be  eiiabled  to  bring  it  to  a  suCcessfiil  and  speedy  cooipletioE^. 

Augvst  16, 1838.  -  '  W.  D.  . 

8.  Redfidds  Law  of  Storms :— Notice  of  Col  End's  Warkvn  Uwr- 
ricanes.'^li^hs  well-known  to  the  readers  of  this  Journal,  that  our  valued 
firiend  and  correspondent,  Mr.  William  C:  Redfield,  now  of  New  York, 
has  for  a  long  course  of  years  zealously  prosecuted  the  study  of  various 
topics  of  Meteorology,  and  especially  that  of  the  phenomena  of  the  storms 
of  the  Atlantic  coast.  To  the  latter  subject  iiif  attention  wasilirected  as 
early  as  1821,  by  the  memorable  hurricane  which  passed  over  our  State 
with  destructive  violence,  in  September  of  that  year.  An  investigation  of 
its  phasea  at*different  places^,  brought  him  to  the  highly  intetestxng  con- 
elusion,  that  this  storm  Was  a  progressive  whirlwind,  whose  path  could  be 
traced  fitted  the  West  Indies  to  the  Province  of  Neyr  "Brunswick.  In 
order  to  determine  if  the  other  stqrms  were  of  this  "character,  Bir.  R.  pur- 
sued the'  very  judicious  method  of  "  mapping  out  on  a  chart,  all  the  facts 
in  relation  to  the  sterm,  which  he  could  collect,  in  tHeir  true  time  and 
location,"  (see  thb  Journal  for  July,  1835,)  and  his  labors  were  reward- 
ed with  the  very  important  discovery^  that  the  violen£  storrhs  of  the  North- 
em  hemisphere  are  tohirhoinds  on  a  grand  scale,  each  revolving  or  gifrating 
from  right  to  left,  originating  within  the  tropics,  advancing  Westerly  at 
Jirst,  in  a  Une  curving  to  the  North,  turning  near  the  latitude  of^XP  N 
and  thence  pufsuing  a  Northeasterly  course.  This  view  of  the  matter, 
although  K>fien  advanced  previously  by  Mr  R.  among  his  acquaintances, 
(as  many  of  us  can  testify,)  was  not  made  public  until  1831,  when  it  ap- 
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peared  in  a  papier  receiyed  in  1830^  and  published  in  the  20th  Vol.  of  this 
Jouroal.  ,      . 

The  namei'ous  investigations-  of  the  phenomena  of  hurricanes, .  as  ob- 
served at  different  points  of  their  path,  which  Mr.  R.  has  since  made, 
have  only  added  new  confirmation  of  his  early  opinions.  Sever d  of-  his 
papers,  embracing  fidme  of  the  results  of  these  labors,  have  at  various 
times  appeared  in.  this  Journal^  and  in  <>ther  'periodical  works.  That 
which  was  pubIished'4n'18S5,  was  accompanied  with  a  chart,  showing  the 
tracks  of  eleven  different  gales  or  storms.  His  explanatipn  of  the. baro- 
metric indications  observed  during  the  access,  progress,  and  departure  of 
these  storms,  appears  to  us  original,  ingenious,  and  true  ;  and  his  dtreo- 
tions  to  navigators^  concerning  the  measures  which  they  should  adopt,  to 
exjtricate  themselves  from  their  d^tructive  grasp,  are  surely  of  the  highest 
practical  importance.  In  an  Article  published  in  this  Journal  in  1833, 
Mr.  R.  announced  the  conclusion,  from  data  whi^  he  had  collected,  that 
the  storms  of  the  Southern  hemisphere  pursue  a  counter  direction,  and 
gyrate  in  the  contrary  way'  from  those  of  the  Northern. :  a  difference 
which  he  considers  due  to  their  dependence  on  the  earth's  rotation. 

These  doctrines,  (of  which  the  foregoing  is  bnt  an,  imperfect  statement,) 
being  ao  untikcf  ^ose  ^hich  had,  for  a  long  time  held  universal  sway, 
were  received  by  most,,  with  great  hesitation,  and  by  some,  wilih  deter- 
mined oppositions  There-  were,  however,  those  ^mong  us,  who  had 
watched  the  mpvements  of  the  barometer,  ^nd  the  changes  of  the  wind, 
during  these  storms,  and  were  satisfied  of  the  truth  of  the  new  system. 
Within  a  year  cur  two,  (he  attentibn  of  philosophers  in  foreign  countries 
has  been  turned  to  this  subject,  and  recent  occurrences  indicate  that  the 
laws  of  stornra,  which  Mr.  RedfieldJias  unfolded,  will  soon, be  universally 
acknowledged.  The  preceding  remarks  are  elicited  by  the  perusal  of  an 
elaborate  work,  published  the  present  year  in  London,  by  'Lieut  Col.  W. 
Reid,  of  the  Royal  Engineers,  entitled  "  An  attempt  to  devehpihe  Law 
of  Storms,  by  means  of  facts  (m*anged  according  to  place  and  iime^  and 
hence  to  point  out  a  cauiefifr  the  variable  toinds,' with  tie  view  to  practical 
use  in  Naoigation^  Utuitrat^  by  [9]  charts  cmdwopd  cuts*^  pp.  436,  R; 
8v0.  The  author  states,  that  Ms  attention  was  ftrst  drawn  to  the  subject, 
by  the  Barbadoes  hurricane  of  August,  1831,  when  he  was  induced  to 
searchr  every  where,  in  th^  hope  of  learning  the  causes  -and  mode  of  action 
of  these  storms.  "  The  first  paper,"  tiays  C^.  R.  **  I  met  with,  which 
appeared, to  convey  any  just  opinion  on  the  nature  of  hurricanes,  was  one 
published  in  the  America^  Journal  of  Science,  by  Mr.  W.  C!  Redfield,  of 
New  York."  Embracing  with  ready  zeal,  the  views  advanced  in  that 
paper.  Col.  Reid  has  prosecuted  the  study  pf  his  subject,  Vith  good  judg- 
ment and  praiseworthy  industry.  In  the.  volume  before  us,  he  has  pre- 
sented-the  most  convincing  demonstration  of  the  truth  of  Mr.  Redfield's 
doctrines,  «sd  by  the  aid  of  numerous  and  excellent  charts  and  diagrams, 
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he  has  set  forth  die  subject  whh  great  cleamefls  and  beauty.  His  exhibi- 
tkm  of  the  storms  of  the  Soathern  hemisphere  is  full  and  satisfacUny,  and 
entirely  accordant  with  Mr.  R.'s  published  statements.  As  Americaiis, 
we  can  not  but  feel  much  gratified  with  the  frankness  .with  which  he 
attributes  to  our  countryman  the  credit  of  establishing  the  true  system,  on 
a  subject  of  such  interest  and  magnitude. .  The  skill  imd  sesearch  with 
which  the  work  is  executed,  and  the  candor  with  which  he  Hiscribes  honor 
whire  honor  is  ^ae,  are  creditable  alike,  to  the  head  and  heart  of  its  author. 
The^  volume  deserves  attentive -study;  as  the  matters  of  which  it  treats, 
and  the  results  which  it  presents,  are  not  only  interesting  ioihe  theoreti- 
cal philosopher,  but  also  of  immense  importance  to  all  who  expose  their 
lives  or  their  fortunes  to  the  perib  of  the  ocean.    ' 

9.  Observations  on  the  genus  VhiOy  together  with  descriptions  of  new 
genera  and  species  in  the  families  Naiades,  Colimocea^  Lymmeana,  Jfi»- 
laniana,  and  Peristomiana,  with  numerous  colored  plates :  by  Isaac  Lea, 
Member  Amer.  Pbilos.  Soc.-etc.  Vol.  H,  quarto,  pp.  152.  Philadelphia — 
((xmstituting  Trans,  of  Amer.Phil.  Soc.  VoL  VI,  Part  1.) 

T)ie  present  volume  consists  of  several  papers  read  before  the  Ameri- 
can Philosophica^  Society,  from  Dec.  19,  1834,  to  July  ?l,  1837;  and 
embracing  descriptions  of  HbQ  following  new  species  of'shellsy  to  the 
ntunes  of  iiiiich  we  annex  dieir  haintats  :  - 


Unio  arctior, .  Ohio  river. 

*/  soHdus,       -  " 

•"  Rangianus,  " 

"  gramferus,   Ohio. 

"  DorfeuillianUs,  " 

"^  coccineus,  ** 

*'  pukher,,    Tennessee. . 

"  ohscurusy  " 

"  interruptus,  "  -^ 

"^  Cumberlandicus,    *■ 

simus, 

"  notatUs,    /  " 

".  BamesianuSy        " 

*'  ZeiglerianuSf        **. 

"  creperus,  " 

"  .  glaber, 

^-  "^  gibber, 

**  VanuTnemensis,      " 

"  MuhlfeUiattus,      " 

"  Menkianus,'  '       " 

"  venustus,  Potosi,  Mq. 

"  Vaugh4mianus,^  S.  Car. 


Unio  jgunvs,  S.  Car. 

"  pumilus,  N,  Car.      - 

.".  Roandkejtsis,  " 

"  Hopekmensis,  Georgia. 

''  lugubris, 

"  foUiculatus,^ 

"  ZiCcontianus,        .  " 

.  "  spinosuSy  " 

,    "  splmdidus, 

".  dolabrmformisy       " 

"  Jayensis,  Florida.   • 

"  Cfiaibomensis,  Ala. 

''  turgid^,  Louisiana. 

"  Hydianus,     " 

-*'  Fisherianus;  Maryland. 

"  Novi-Eborad,,  New,  York. 

*'  T(q^Qm€mus,  Pcnn. 

-    "  Tampicoensis,  Mexica 

"  carbonarius,  " 

"  p^ciferus; 

.  "  MeddUnu^, 

"  Brownianus,  Amnmnmer, 
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^  Vm^  B&ngaknsis^J^Vkg^.  IMo  (Usms,  India, 

r  /*    hmeUahis,  "  "     contradens,  Unknown, 

=  MargaritoHa  Holsionia,  Tenn.         Margaritanafabula,  Tenn. 

k-  .  **^     -     delioidea,        "  "  aroi/a,  Georgia. 

^  ^noc&m/a  avaia,     .         Ohio.,        ./l^dcm^a  Newtaniensis,  Penn.  . 

**  .     sabnahia,  **  .        "        ^wicyfiiw^racca,  N.  York, 

- "         Wor^liana^  ^  "  .     "      ;  xyHMracea,  Mexico* 

"         Buchanensis,      "  •  "      ,  «n^toa,W.ofRock.Mts. 

"    .     decora,  "  "         Oregonensis,  " 

'*        pawma,  "  "        NuitalHana,  " 

*'        PepMana,     .   "        '      .-    "         WiiA/amatoisii,     " 
'*        ^a9<ott,  Fort  Gibson.  "'      <2i&,  Unknown, 

Iri^iina  ccehstis,  Afirica.- 
'       ■  :  Helix  JditcheUiana,  OJiio. 
*'       WardiaHa;      "_ 
*'       Fonamt)er«fiii5,  W.  Rocky  Mfe, 
"      NnUaUuma,  5' 

/     *'       ToMmsendiana^  " 

/'       Ofegonensis,  -" 

**•    .  CaUfondensiSy  Upper  California.         - 
*',     NickUmana,  «... 

^'      magndfica,  New  Granada, 
■  CarocoUa  HydUma,  Porto  Cabello,  S.  A; 
Pofygyra  DtnfetdUicma^  Tenn.  ^      -       . 

-^  BidimuS  hdeus^  Colombia,  S.'  A.  ^       '\ 

'*      PtaUanus,        ** 
"      CohmbimiK,     "  ^ 

*      **      eameus,        .    **  ' 
'    -  "     ,^i(e«kitfamw,  New  Granada. 

-     **      parvus,  Cafthagena,  S.  A.* 
:    ".      r^^^  " 

Sucdnea  aperta,  W.  of  Rocky  Mte. 
Megeup^cfi  Ruschenbergiann,  Brazil. 
Cych^UHna  macutaia,  Manilla/ 

•*   -       Pi^w5?mi«,  New  Granada.       f" 
Planorbis  lens,  Ohio. 
Physa  aurect,^  Virginia,      ' 
Lynrnea  s<fUda,  W.  of  the  Rockf  Mts^ ' 
"        apicina,-  "  '  ^ 

*  A, new  ganus-allied  to  BvUpus,  Pupa,  ^nd  Auricula.    The  oame  alhides  to 
fisytug  magnufl,  and  analQu  spira. 

Vol.  XXXV.^No.  1.  24       "    " 
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Mtlama  m^a,  Virginia*  -     , 

"      pUcata,Bengid^  [ 

"      pliq/ira,W.  of  the  Rocky  O^te.  ' 
.  ^        "       Troostiana,  Tenn.  . 

PabidimapaOida,.0\uo,^ 

**       NukKmanay  Virginia. 
-    ~       "       unhtrosa^  East  Indies. 

nucfca^  W.  of  the  Rocky  Mts. 
iV«tt««Kanfl,  ** 

"        wrens,  " 

AmpuUaria  PegKana,  Cobmbia,  S.^4. 
The  yolmne  includes,  likewise,  a  ^ries  of  very  int^ettiiig  obserFatioiM 
apon  the  anatomica]  stmcture  of  the  Ncdadesj  illostrated  by  plates ;  from 
which  we  perceive  that  Mr.  Lk\  is  convinced  that  these  animals  are  not 
androgynauSy  as  has  heretoforeii>een  believed  in  Europe,  but,  on  the  con- 
trary, J^ave  the  sexes  in  different  individnab.  He  notices,  under  these 
remarks,  vtith  suitable  commendation)  the  kigenious  memoir  of  Dr. 
KiRTLAND,  of  Ohio,  .on  the  same  subject*  The  work  is  concluded  by  a 
very  vakiable  synopsis  of  Naiades,  in  which  the  erabarrasong  synoojoiy 
of  this  family  is  cleared  up  ttith  the  aothoc's  usudnddress.  Ft  contains, 
according  to  this  review,  333  recent  species,  as  adiQitted,  (rank  candjUeJ 
29  unknown  to  the  author  or  doubtful,  (missing' J  and  22  fossil,  (dead,) 
Of  the  subgenns  Unio,  there  are « 235  species  in  ^  r9cent  -state,  and  20 
which  he  has  not  been  able  |o  admit  as  certain^  Of  fossil  epecies  21. 
Of  the  subgenus  Margarita»a,^  there  are  20  adpiitted  species  and  2  un- 
known. « Of  the  subgenus  Dipsas,  2  recent  -species.  Of  Anodania,  58 
admitted,  T  unknown,  and  1  fosei],  which  is  doubtful.  Of /ru&ui,  2  re» 
cent  species  :  and  of  Spatha,,  6  recent  species;  C  U.  S. 

'    I. 

10.  .North  American  tierpeiology ;  oraDesaipHmi  of  the  Reptiles 
inhabiting  the  United  States ;  by  John  EnwARDB  Holbrook,  M.  D.,  Pro- 
fessor of  Anatomy  in  the  Medical  College  of  the  State  of  South  Carolina, 
Member  of  the  Rojral  Medical  Society  of  Edinburgh,  &c:  &c.  Vol.  I, 
quarto.  Philad.  1896.  >pf>.  120;  and  Vol.  ir.  1838.  pp.125.  With 
colored  engravings.  .     ^ 

This  is  a  second  great  work  on  natiirid  history  from  the  Philadelphia 
press,  concdming  which,  we  .have  long  owed  a  notice  to  the  soienUfic 
public.  Its  merite  are,  however,  of  so  high  aB^<>rder,  as  to  stand  in  v^ 
little  need  of  commendation,  and  i^  volnmes  befm  ub^to  the  best  as- 
surance that  the  remaining^  ones  will  be  executed  with  equal  abHily.  To 
dbtantjBubscriberSy  it  may  be  of  some  consequence^  to  be  informed  of  the 
progress  which  Dr.  Holbkook  has  made  in  his  undertakin'jg — a  task,  lo 

•  See  thts  Jounial,  Vol.  XXVI. 
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/theiindfirtaktiig  (^whicby  it  fe  "well  known  that  he  was  encoura^^ed  by 
the  late^aroh  Cuvibr,  an  individaal  who  well  knew  into  what  channels 
to  direct  the  attentHMt-of  his  firiends  and  pupils. 

The  author  remarks  in  the  preface  pf  his  first  volume,  **  In  no  departs 
ment  of  American  Z^logjvis  there  .so  much  oonAision  as  in  Herpetok>gy. 
This  is  to  be  traced  pardy  to  the  earlier  naturalists^  partly  to  the  practice 
of  describing  fro^  speeimehs  preserved  in  alcol)o(^  or  ffom  prepared  skins. 
I  haveendeaypxed  to  avoid  error  19  thb  resp^,  by  describing,  in  every 
instance  from  the  limg  animal,  and  often  after  a  compariaoa  of.  many 
indifviduals.'*       ^'  ^> 

The  first  vduine  eontaBna-an  extremely jQcid  essay  on  the  organization 
of  Reptiles^  and  descriptbns  of  the  foUowjng  q>ecie8  :  Testudo^Polyphe- 
wtHs, Emys  hier^glypUdca^  £.  megacephala^'E,  Troostii,  E.  MuhUnbtrgUi 
Ameiva  3e(4irUatai  Anohus  Carotincnsis^Scinaus  latiratU^  Bufo,Ameri' 
canuSy  B,  damosus^  Engystoma  Carolinensef  8ceph\opus  soUtanu^^  Rana 
kdUcina,  R,  pahistfiis,  R.  syJvaJtica^  R,  omata,  Hyla  versicolor ^  H.sfui" 
reUa,  Cohiber  jloffiUiform^,  C  AikghemieHsis^  C,  quadrivitUitui,  C. 
efyihrpgramniuSy-  C  tAaeurus,  ^    ;     > 

The  second  volume  contailM  the  ibUowing  iipeoies':  Emys  Oregom^ 
insis,  E.  terrapin,'  E.  picta,  E.  guttaia,  E.  serrata,  E.  mhriteniris,  E. 
reHd^litta,'Rjtoridana,  E.  tkobiknsis,  SakaiumdradorsaH^iS^symnut'' 
riea,  B.  guttthUneaiaf  TrigbnQSupkahis  pisctvorus)  T.  eontortriz,  C!rvfa> 
fus  mUetrius,  d:  adamanteus,  C.  durissus,  ElapsJvhmSy  Cohiher -eryihro" 
gaHer,  C.  fascimtus,  Hettrodmi  plaiirhinas,  Scincus  frythroOphaha, 
Haerad&n  niger,  Cebiber  'gtOttOw,  C  fan^khu;  CpunctcAus,  C, 
iBstivus,'  C,  eUspsoides^     '  "•*,-' 

We  regret  to  leam' that  the  first  vdume  is  nearly  or  quite  out  of  print 
It  id  to  blB^oped,  howev^er,  that  a  second- impressioii'Wtll^wMii  be  supplied. 
From  the  preflM^e  of  the  second  Volotte  we  perceive,  that  drawings  are 
ready  for  the  third  volarae,.  which  wilt'probably  be  foQowed  by  two  others 
before  the  subject  wiH  be  exhausted: 

,11.  Second  Part  to  Shepard's  Descriptive  Mineralogy^  is  now^prepar* 
ing  for  the  press,  atid-  will  shortly  be  published  by  Wiky  8f  Putnam,  of 
New  Tork,  and  Grigg  4*  ElHot,  of  Philadelphia.  It  is  intended  to  em- 
brace a  view  of  the  progress  of  the  science  since  188$,  the' year  in  which 

the  first  part  of  the  work  was  printed. 

/  -         . 

12.  Blowpipe  mouth  for  Oxygen  tmd  Hydr^gen,^r-^ln  the  late  edition 
of  Dr.  Turner's  Chemistry,  much  credit  is  given  to.Pro£  Daniell,  of 
London,  for  the  invention  of  I  new  jeitatbe  compound  blowpipe,  which 
is  calculated  greatly  to  increase  the  safety  of  t^at  appar^us.  Mr.  Daniell 
has  also  given  an  engraving  and  description  of  the  saipe,  in  the  Philoso- 
phical Magazine,  VoT.  II,  p.  57,  3d  series.  The'  jet,  about  5  inches  in 
length,  is  conposed  of  two  concentric  tabes,  each  terminated  by  plati- 
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mmi;  the  gases  paas  through,  ooe  withki  the  itoer  fdlie, 

along  the  space  betweeir  the  two  ;*  so  that  no  pixluie  or 

can  take  place  until  they  arrife  at  the  outlet.    There  is 

fage  attending  this  arrangement,  riz.  that  either  •f  dw  gases  cm  be  i 

to  surround  the  other^  at  pleasure ;  and  any  qnaiitky  of  the  gases  eas  be 

employed,  and  large  oiasses  of  platinum  «an  be  mdled.     This  jet  mas 

contrived  by  Professor  Webster,  of  Cambridge;  Mass.  in  1834,  who  sent  « 

drawing  and  model  of  it  to  Mr,  Newman,  the  w^^knowD  maker  of  phA^ 

sdphical  instruments,  in  London,  by  whom  a  jM  was  made  and  i 

which  Dr.  W.  has  continued  to  use  in  his  lectures  and  oq  all  i 

erer  since,  with  perfect  safety.     A  jet,  on  the  same  principle,  was  preri- 

ously  devised  by  Dr.  W.and  figured  in  his  Manual  of  Chemistry,  edit.  1 

and  2.     This  was  whoUy^  of  brass,  aod  made  by  DweBe,  of  Boston.     An 

improvement  was  made  by  introducing  one  of  the  gases  ints  the  end  of 

the  central  tube,  instead  of  the  side. 

13.  Analysis  0/  the  BUnpral  Wqters  'of  Avam.  By  Sawmd  JSmSsbtary, 
Jr.  M,  />.  1838. — The  sulphureous  waters  of  Avon,  Livingpton  Coonif , 
N.  Y.  hitve  long  been  known  and  were  uaed  even  by  the  ahongines,  in  cu- 
taneous disorders.  Of  lale^  they  have  been  much  frequented  by  the  throng 
of  valetudinarians,  who  re^rt  to  similar  fdaces  for  health  and  pleasoie : 
and  in  many,  diseases  they  have^roved  to  be  of  the  most  decided  utility. 

Dr.  Salisbury,  who  is  a  resident,  physician  -at  Avon,  hai  devoted  him- 
self to  studying  the  chemical  omstitttUon  and  siedicinaLqaalities  of  these 
firings.  He  finds  their  temperature  not  above  45^  to  47^,  which  is  about 
the  usual  temperature  of  wells  and  springs  in  that  climate.  The  chemical 
constitution  of  the  /'  lower  spring,'^  as  it /id  called,  from  its  position,  '^  is  l^ 
weight  in  8000  parts  of  water,  hydro-sulphurie  aoid,  4^ ;  carbonic  acid, 
1.36;  nitrogen  and  oxygen,  .272;  chlorine,  .73 ;  sulphuric  acid,  10.116; 
carbonate  of  lime,  4K18  ;  lime,-  3.86 ;  soda^  .84 ;  magnesia,  2^1 ;  ^e- 
cific  gravity,  J0.018.  .  . 

Arranged  so  as  to  form  the  compounds  ^existing  in  this  water,  and  cal- 
cnlated  for  10,000  parts  by  weight,  are — 

Carb^ate  oflime,  -        *  .      -        -        5.02 

united  ia  carbpnio  acid,       •        -        -        1.70 — 6.72 

Chbride  of  calcium,       -     ,   -        -        -        -  I.44 

Sulphate  of  lime,  -        »        ....      .  ^.83 

"  magnesia,  -      ^-        -        -     .     8.49 

soda,  -        ^       ....         2.85 

28«3 
•     In  a  volume  of  10,000  parts,  are — 

Hydro-sulphuric  Acid,       *•        -        -^        434 

-      Nitrogen,  -       235 

Oxygen,    ^         -.       -        .  .  .  ^        -      .    25 

9H 
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N0ie, — Tbe  chlorine  is  aasijfifiied  lo  calcium,  as  the  ehlorido^f  cidoium  is 
oltener  found  in  those  waters  which  <5(»taitt  but  little  saline  matter.  There 
remains  .006  sulphuric  acid,  apparently- in  excess,v  which  is  iiiccouBted  kit 
by  the  difficulty  of  separating,  accurately,  magnesia  from  .the  o^r  earthy 
salts.  The  quantity  of  carbonate  of  lime  cpnsidei;^Uyrdxeeeds  the  equi?- 
alent  qjuantigr  of  carbonic  apid,  necessary  to  render  it  soluble  in  pure 
water,  and  tUs(Saot  afRirds  a  pr<^bable  exphmation  of  the  charactear  this 
water  exhibits,  when  tested  by  o<^^^  papers." 

The  *'  upper  spring"  seeriis  not  to  differ  essentially  from  the  lower. 
In  sensible  properties,  it  bears  a  dose  resemblance  to  it :  bat  there  Is  a 
peculiar  sweetness  t)f  taste,  which.  diAtioguishes  it  The  deposit  around 
it  is  mostly  of  li  dark  bhi^  color,  while  that  of  the  lower  ^ing  is  white. 
It  rises  about  dixty  rods  east  of  Mother,  and  is  at  an  elevaiioii  ccmsidera- 
Uy  aboTe  it,  The  bed  of  sand,  through  which  .this  water  oozes,  is  aboot 
twenty  feet,  and  the  rock  about  thirty  feet  below  the  surfece  of  the  ground* 
One  gallon  from  this  sprmg,  according  to  Prof.  Hadley,  oTthe  institution 
of  FaitfieU,  Herkimer  Coflnty,  New  York,  Was  feund  to  contain  the  fol- 
lowing substances,  and  nearly  in  the  fiiAbwiBg  proporticms,  <iz. 

Carbonic  acid,      -        -        - 

Hydro-sdphurio  ^cid^    -        - 

Sulphate  of  lime,  -        <-        •    .   - 
"        magnesif^,  -        *- 

"        soda,     ^      .        .     ,  . 

CariKmateoflime,    T    - 

Chbride  of  sodium,       ..        ..       . 

And  a  small  quantity  of  other  matter. 
There  ar&  other  springs  in  thcf  neighborhood,  but  th^ir  qualities  are 
essentially  the  same  as  those  quoted.  •  The  gec^ogy  of  the  vicinity  is  said 
to  be  bituminous  shale,  upon  transition  limestone.  Iodine  and  bromine 
have  not  yet  been  detected  in  the  ccmstitution  of  these  waters;  but  it  is 
probable  that  no  very  accurate  examinations  have  been  made,  with  a  view 
to  their '  discovery;,  although  Dr,  Francis  bbserves,  that  an  analysis  of 
these  nvaters,  whieh'fae  caused  lo  be  mfidi^  in  1833,  did  not  a&rd  eatie- 
fedory  evidence  of  their  eont^ing- iodine.  • 

14.  4  TreaHse  on  Gems,  in  refireitce  to  their  practical  emd  sdfntific 
valut,  A  useful  guide  for  the  [JeweUer,  Letpidtuy,  Artist,  Amateur, 
Mineralogist,  and  Chemist ;  accompanied  hy  a  description  of  the  most 
interesting  American  gems,  and  omamentid  and  arckitecturcd  materials. 
By  Dr.  Lewb  Fewchtwanger. .  New  Yofk,  1838.— The  tide  of  this  work 
embuces  a  very  correct  idea  of  itd  contents.  Dr.  Feuchtwiinger  has  cd- 
lected  a  great,  amount  of  information,  drawn  from  many  sources,  in  addi- 
tion to  his  own  experience,  both  in  regard  to  the  scientific  character,  com- 
mercial value,  history,  and  abtiqoifty^  not,  only  of  the  gems,  properly  so 
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ttlkid)  bot  of  afl  iobsunoee,  nKtira]  or^irtifioia],  whkk  k  ha»  pleased  the 
fimcy  ofiwankind  to  esteem  as  objects  ^  personal  ofBametit,  and  wbick 
aie  iiaaaHjr  kno^ni  by  the  name  of  (weeiaus  sUmes.  He  igiyes  a  miaiile 
aceooBt  of  tkepreparatioa  of  pasteSyMur  imitations  of  iBal  gems,  of  tbe 
method  of  cutting  and  potishing  all  gems,  and  of  the  ferms  most  suitable 
to  enhanee  their  natmral  beaoty.  The  history  of  the^iamond,  the  prinoe 
•f  gems,  -and  by  many  esteemed  a  bettor  standard  of  valae  than  siNer  or 
goM,  is  drawn  with  maoh  care,  and  is  parlicelarly  mterestingy'  newad 
eidwr  as  a  scientific  or  practicai  aoooimt 

-This  book,  taken  in  cooAectioo  with  that  of  Prof.  N.  F.  Aloore,  of  Co- 
lom^na  CbUege,  viz.  "  Ancient  Mineralogy,  or  an  Inqqi^  cencemioig  the 
Mineral  sdMiMmces  mentioned  by  thei  Ancients,4£«  "  and  noticed  in  this 
Jiournal,  (Vol.  fi8,  p.  188,)  affiirds^  very  con^^ete  ti^w.  of  the  history 
and  antiquity  of  those  gems  and  minarats  which  were  known  in  ^bm  early 
periods  of  society,  )       .   .       , 

Dr.  F.  has  endeavored  to  Americanize  his~book«  by  giving  an  ac^ 
coant  ,of -an  ^the  principal  American  localities  of  pcecions  stones,  and 
ornamental  tod.  ansbiteotural  materials;  withxth^  hope. of  calling rawe 
attention  to  dar  internal  resoorces  cC  this  nature.  At  the  ootodosion  of 
the  present  treatise,  it  is  announced  that  Dr.  F.  is  to  puUi^  a  ^  Minbr- 
ALOoiCAL  Text  Book,  far  th$  tue  •/ sckoch^  simmariet,  trndpriwde  sht- 
dads.  •  This  latter  work  is  intended  not  to  be  strictly  philosophical,  as  it  is 
a  plain  text  book  for  the  younger  Audent,  wha  wishes  to  be  informed  of 
the  elementary  prbciples,  and  how  t6  collect,  and  to  classif|r  the  minerals 
eoming  under  his  ob^vation."    , 

15.  Extreme  heai  at  Cumberbmd,  Md*,  tmmunuaUd  hy  the  Editor's 
rtqnest.  To  Pnop.  Sillim an— >l>^ar  J9ir:  In  the  aiterpootf  of  Saturday, 
the  28th  of  July,  the  thermometer  in  the  pvazza-of  Black's  Hotel,-  in  Cum- 
berland, Md.,«^  about  two  o'clock,  was  at  108°  of  Fahr.  r  U  graduaHy  rose 
to  104^;  «om«bout  ato4o'clook  it  ^actuated  from  102^  to  106°,— and 
at  about  4  o'dock  it  ro^  to  107^,  and  then  to  108^,  where  it  remained 
at5o'cfock.  dne  of  the  gentlemen  then  lemov^  it  fixxn  its^  portion 
against  one  of  the  pillars  of  the  piazza  in  the  dhade,  to  one  in  the  direct 
rays  of  the  sun, — it  almost  immediately  rose  to  120°,  tlie  highest  gradu- 
ation of  the  tube,  filled  it  entirely,  and  the  ball  vVas  soon  after  hurst.  At 
Hvicock,  about  30  miles  below,  on  the  IPotomac,  jit  the^s^me  hour,  the 
thermometer  S^aried  fiom  107^  to  109°.  You  are  yourself  fimiilitr  with 
the  position  at  Blatek's^  it  looks,  I  think,  nearly  north. 

With  greairesp^t^  your  fir^d  and  servant, 

B.  B.  HowBL&, 

New  yofk,  Au^.  4^^838.     . - 

•  Lat.  *«  68' f^.  Los^.  77°  3y  W. 
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16.  Evtdtneu  of  dihmial  cwnnmi^'^i^tif^^  nwUlsiif 

shdlr.  To  Prof.  Siluman  ^Son  :  Gent,— Herewith  I  send  jfou  apeci* 
mens  of  due  surface  rock  in  this  Ticinity.  The  large,  alab,  containing 
chert,  Mtai  taken  fiom  the  village  of  Jlack  Rock,  aboat  font  miles  north 
of  this  citj.  The  grooves  at  this  k>calit]r,  as  deteriBined  hjr  Mr^  Haskins 
ukd  mysdf,  range,  aHowing  for  vanation,  N.  38?  IS*  E. 
'  Yon  will  perceive,  ^hat  whorevera  tiodule  of  chert  projects  above  the 
surface,  a  ridge  of  the  softer  limestone  has  been  protected^'  in  some 
measure,  from  friction,  which  invariably,  at  ^his locality,  as  well  as  at. the 
Black  Rock  quarry,  one^  and  a  half  miles  distant,  point  in^i  southerly  di- 
rection. >  Some  parts  of  the  sur&oe  rock^  where  this  slab  was  ptocnred, 
present  this  phenomenon  much  more  perfectly ;  the  nodules  of  chert 
often  having  a  semi^>hrcular  depression  worn  into  the  rock  on  their  north- 
ern sides,  opposite  to  the  projecting  ridge.  I  regret  that  soch  a  spedmea 
could  not  be  procured,  as  the  strata  on  which  theyx)ccur  are  from  one  foot 
to  one  and  a  half  feet  in  thickness.  .    .,    - 

Can  proof  be  more  ocfticlusive,  that  these  marks  and  scratches  w^re 
produced  by  gravel  stones. and  boulders,  swept  over  the  aurfiiceof  the 
rocks  by  currents,  tides,  or  waves,  which  flowed  from  the  north  ? 

Fabo  send  a.  smaller  slab,  s(>mewhat  polishe^;  It  was  procured  about 
half  a  mile  further  north,  but  as  no  marks  appear  on  the  sur&ce,  we 
could  not  determine  precisely  the  course  from  which  the^water  flowed. 

At  BTack  Rock  quarry j  where  a  large  surface  has  been  ancovered^^ 
the  purf)08e  of  procurmg  materials  to  construct  the*  breakwater,  outside  of 
Buffkb  harbor,  the  grooves  range  N.  15^  33'  £i  The  frictk)n  there  has 
been  equ^ly  powerful ;  but  as  the  rock  consists  idmost  entirdy  of  chert, 
the  ridged  pointing  towards  the  south  are  less  prominent. 

lalso  put  in|o  the  box  a  piece  of  weathered  chert,  from  which  the  car- 
bohate  of  lime  has  been  decomposed.  The  workmen  here  sometimes 
call  this  '^  chawed  sto^e."  I  add  also  some  madrepontes,  and  metaHic 
casts  of  two  species  of  terebratuliiee,  of  which  I  have  been  able  to  procure 
but  single  specimens.  ^  ^        . 

Hoping  tlmt  the  box  ind  its  contents  w31  prove  acceptable,  I  remain, 
your^truly,  dtc  ■     Geo.  E;  Hayes. 

•  '  '  •.  ■    ^  '*   •   • 

The  box  Was  highly .  acceptable,  especially  as Jhe  proofs  of  jwwerful 
and  lasting  diluvial  a<^tifHi  4ure  decisive  on  the  slab  of  limestone,  as ,  Well 
as  on  the  pieces  which  we  have  recently  seen  at  BuiTalo,  ip  the  possession 
of  Mr.  Haskins  and  Dr.  Hayes. — Editors.  . 

>  17.  The  American  Almanac,  and  RtposUory  of  Usefitl  KumoUdgt, 
for.  the  year  1839.  Boston,  Chas.  Bowen.  Vol.  1(K— 'This  valuable  Wrk, 
for  the  ensuing  year,  has  been  forwarded  to  ns  by  its-JSditor,  Mr.  J.  E. 
Worcester.    To  it  is  appended  a  gener^  index  of  the  last  ten  vduroes. 
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which  wiQ  render  the  vahithle  itatitlical  kifi)rautk>ii  codikiBed  in  tbem, 
fery^availaUe.  The  afltronomicai  dqMurttnettt  b  still  irnder  the  conduct 
of  Mr.  Pftine,  tnd  is,  as  usaal,  able  and  accurate. 

18.  Chreen  FiMtpat  tmd  OalemL—Th»  gr«en  feld^>ar  of  Bev^j, 
mentioned  in  our  hst,  was  disoovQred  bj  Pro£  Webster,-  not  by  Dr. 
Cornelius,  as  stated,  tofjpether  with  ^irooit,  and  de8<»-ibed  in  tbe  Bosfcm 
Jour,  of  Pbtlos^  Vol.  1st  A  ?ein  of  Galena  has  just  been  disooversd  A 
Dedhan,  Mass. 

19.  FasiUFislus  m  the  redsandsime  qf^Ntmf  /a-^.— Professor  Gale, 
of  the  New  York  Univer^ty^  has  Ibond  ibesil  fillies  in  tbe  sandstone  of 
New  Jersey,  near  its  western  margin  in  Mchtis  County.  The  existence 
ef  these .  fossils  seems  to  have  been,  kmg  known  to  persons  residing  in 
tbe  noinity.  The  principal  specimen  obtained  by  Prof.  Gale,  appears  to 
be  a  species  of  the  PakBonisaa,  of  AgaasiB,  and  is  probably  identical 
With  ooe  of  ihePjokdomsdy  foond  at.MiddletDwn,  in  the  state  of  Coane&> 
ticut    , 

r 

20.  Vmtid  SUUes  Scmtk  Sea  8wrve^ng  and  Exploring  Erpeditum. — 
The  squadron  entrmrted  with  the  execution  of  this  important  naUonal 
enterprise,  sailed  from  Hampton  .Roads,  Norfolk,  Ysl  on  the  evening  of 
Saturday,  August  18, 1888:  Tbe  results  of  thb  noble  xmdertaking  yrill, 
we  doubt  not,  prove  of  the  greatest  value  to  die  cause^of  science  and  to 
tbe  nautical  and  commercial  intere^  of  the  nation,  and  highly  creditable 
both  to  the  members 'of  |he  expedition,  and  to  the  government  which 
sends  it  forth.  The  officers  of  t^  various  vessels,  and  the  members  of 
the  scientific  corps  which  accompanies  them,  are  gei^tlemen  of  .emple 
qttaTificatbps  for  the  arduous. and  honoraUe  duties  assigned  to  them  i  and 
the  auspices  under  which  tl^  expedition  is  finally  dispatched,  are  highly, 
propitious.  .  The  enterprise  has  excited  a  deep  inter^  in  the  mind  of 
the  nation,  and  all  embarked  in  it  depart  with  the  kindest  wishes  of  their 
countifymen,  for  their  prosperity,  and  for  their  aafo  feturn,  in  due  time,  to 
their  kindred  and  <heir  homes. 

We  annex  an  account  of  the  vessels  constituting  the  squadron,  with  a 
^ist  of  the  officers  and  of  the  gentlemen  of  the  scientific  corps. 

The  Vincmnes,  is  a  first-class  sloop  of  war,  of  650  tons,  commanded 
by  Charks  Wilkes,  Esq.  Commander  in  Chief  of  the  EipedUum.  A  light 
spar  deck  has  been  put  on  this  ship,  which  gives  her  the  appearance  and 
eome  of  the  conveniences  of  a  small  frigate.  Her  battery  is  reduced  to  8 
guns,  and  she  carries  about  150  men.  The  Peaeack,  commanded  by 
#t#am  L:  Hudson,  Esq.  is  a  second-class  sloop  of  war,  df  600  tons,  and 
of  the  same  eonstruction.  She  catties  ISOmen  and  8  guQS.  The  stor&- 
sbip  ReU^,  commanded  by  A.  K,  Laag,  Esq.  is  of  450  tons  burthen. 
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tftu)  caTrie&  75  in^  ttod  6  guns.  The  brig  Porpoise,  cmhiiHiticled  by 
Lieat.  CadwaBader  Ringgold,  is  of  200^  tons  burthen,  and  carries  65  men 
and  4  guns.  The  schooner  Sea  Gntt,  comfrianded  by  passed  midsbip- 
man  /.  W.  E.  Heid,  is  of  110  tons,  and  carries  15  men.  The  schooner 
Fitting  Fish,  commanded  by  passed  midshipman  SamuebR,  Knox^  is  of 
90  tons,  and  carries  12\nei\.  • 

The  following  is  a  list  of  the  officers,  &c, 

ViNCENNE«.-— Charles  Wilkes,  Esq.  Commander  in  Chief;  Thoma6 
T.  Crayen,  Ist  Lieutenant ;  Overton  Carr,  Flag  do. ;  Robert  E.  Johnson^ 
2d  do. ;  James  Alden,  3jl  do.  ;  William  L«wis  Maury,  4th  do.  ;  James 
H.  NoHh,  -Master ;  Edwkrd  Gilchrist,  Fleet  Surgeon  ;  R.  R.  Waldron, 
Purser  «nd  Special  Agent ;  J;  L.  Elliot,  Chaplain  ;  John  L*  Fox,  and 
John  T.  Whittier,  Assistant  Surgeons;  George- M.  Tottfen,  William  Rey- 
nolds, Wilham  May,  and  Joseph  P.  Sanford,  Passed  Midshipmen ;  George 
W.  Clark,  Midshipman  ;  Samuel  Elliott,  Acting  Midshipman  ;  William 
Smith,'  Boatswain  ;  W.  G.  Bri^t,  Gunner  ;  William  M.  Laighton,  Car- 
penter*; S.  V.  Hawkins,  Sail  Maker  ;  Benjamin  Vanderford,  Pilot;  It. 
P.  Robinson,  Purser's  Clerk. ' 

Scientific  Corps, — Charles  Pickering  and  J:  P.  Couthouy,  Naturalists ; 
Joseph  Drayton,  Artist;  J.  Brackenridge,  Assistant  Botanist ;  J.  Q, 
Brown,  Repairer  of  Instruments. 

Peacock. — ^William  L.  Hudson,  Commanding  ;  Samuel  P.  Lee,  1st 
Lieut. ;  William  M.  Walker,  2d  do.  ;  Geo.  F.  Emmons,  3d  do.  ;  Oliver 
H.  Perry,  4th  do. ;  Thdmas  A.  Budd,  Master ;  J,  Frederick  Sickels, 
Surgeon  ;  William  Speiden,  Purser  ;  Silas  Holmes^  Assistant  Sui^eon  ; 
James  B.  Lewis,  Passed  Midshipman ;  Hunn  Gansevoort,  do. ;  Henry  Eld,* 
Jr.  do. ;  George  W.  Harrison,  do.- ;  Wilkes  Henry,  Midshipman  ;  Wm. 
H.  Hudson,  do. ;  Thomas  Q.  Bell,  Acting  Boatswain  ;  John  D.  Ahder- 
son.  Acting  Gunner  ;  James  Dibble,  Acting  Carpenter ;  — ^^ —  Freeman, 
Sail  Maker ;  William  H.  Insley,  Purser's  Clerk. 

Scientific  Corps. — James  D.  Dana,  Mineralogist  and  Geologist ;  Titian 
R.  Peale,  Naturalist ;  Horatio  E.  Hale,  Philologist ;  Francis  L.  Daven- 
port, Interpreter. 

Relief. — A.  K.  Long,  ^Commanding ;  Robert  F.  Pinckney,  Lieut. ; 
A.  L.  Case,  do. ;  Joseph  H.  Underwood,  do.  ;  James  C.  Palmer,  Acting 
Surgeon  ;  George  T.  Sinclair,  Acting  Master;-  Alonzo  B.  Davis,  Passed 
Midshipman  ;  Thomas  W.  Cummings,  do.  ^  James  L.  Blair,  Midshipman ; 
James  B.Harrison,  Captain's  Clerk. 

Scientific  Corps, — William  Rich,  Botapist;  Alfred  T.  Agate,  Artist. 

Porpoise. — Cadwallader  Ringgold,  'Commanding ;  M.  G.  L.  Clah* 
borne,  Isi  Lieut.  ;  H.  J.  Hartscin,  2d  do.  ;  John  B.  Dale,  3d  do. ; 
Charies  T.  B.  Guillon,  Assistant  Surgeon  ;  Augustus  S.  Baldwin,  Acting 
Master;  Simon  F.  Blunt,  Passed  Midshipman ; ^George  Colvocoressis, 
do.  ;  T.  W.  Waldron,  Clerk ;  Olivei'  Nelson,-  Acting  Boatswain  ;  Amos 
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Chick,  AeUDg  Carpenter ;  John  Jones,  Acting  S«H  Maker;  WilUam  H. 
Horse,  Purser's  Clerk.  - 

Scm>oNBR  Flying  Fisoaw — Samuel  R.  Knox,  Passed  Midshipman ; 
Cteorge  W.  Hanunersley^  do. ;  Richard  Ellis,  .Acting  Master's  Mate. 

ScHooivBii  Sea  Gull. — James  W.  E*  Reid,  Passed  Midshipman ;  F. 
A.  Bacon,  Passed  Midshipman ;  Isaac  PeiciTal,  Pilot 

21 .  Annals  of  Natural  lEstery,  or  Magazine  (^  Shohgy^  Boiany,  4md 
Geohgy,  Conducted  by  Sir  William  Jardine,  Bart,  P.  J.  Selby,  Esq.,  Dr. 
Johnston,  Sir  W.  J.  Hooker,  Regius  Pro£  of  Botany,  Glasgow,  and  Rich- 
ard Taylor,  F.  !L  &, — In  VoL  32  of  this  Journal  we  noticed,  among  other 
new  Journals,  the  Magazine  of  Zoology,  Botany,  and  Greology,  conducted 
by  the  three  first  names  in  the  above  list ;  and  our  readers  have  since  then 
been  often  reminded  of  it,  by  our  fi^uent  quotations  fr<Hn  its  pages. 
The  companion  to  the  Botanical  Magazine  has  also  become  somewhat 
familiar  to  us,  on  this  side  the  Adantic,  while  the  name  of  its  conductor 
is  here,  as  in  the  whole  scientific  world,  ^separably  associated  with  mod- 
em botanical  science.  It  was  with  regret  that  we  learnt,  that  neither  of 
these  valuable  Journals  oould  be  sustained  singly,  fioom  the  want  of  suffi- 
cient encouragement  to  meet  the  expenses  of  poblicadon.  It  is,  there- 
ft>re,  we  presume,  with  a  view  to  mutual  support,  as  well  as  concentration 
of  talent  and  effi)rt,  that  their  editors  have  seen  fit  to  unite  them  under  a 
new  name,  and  to  alter  the  time  of  publication  firom  six  to  twelve  times  a 
year.  They  have,  likewise,  associated  vrith  themselves  Richard  Taylor, 
Esq.  under  secretary  of  the  Linnssan  Society.  We  have  not  yet  seen  this 
new  form  of  our  ibrmer  acquaintances,  but  there  can  be  no  doubt  that  it 
will  sustain  the  same  high  position  in  its  own  departments,  as  eadi  of  the 
Journals  of  which  it  is  copiposed  did^  previous  to  their  union ;  and  it 
would  s^m  strangaif  it  should  not  rise  above  it. 

Presuniing  that  our  readers  would  be  glad  of  early  information  on  this 
point,  we  copy  the  contents  of  Uie  .first  number,  which  was  issued  in 
.  March,  from  an  advertisement  which  has  reached  us  before  the  work 
itself     The  price  is  25.  6dL  per  number. 

Contents, — I.  On  a  new  0^cillatOFia,  the  coloring  substance  of  Qlas- 
lough  Lake,  Irdand.  By  James  L.  DRUMMONn,  M.  D. — II.  On  the  ger- 
mination of  Limnanthemum  kcunosuip.  By  Dr.  G&isebach.-^IIL 
Contributions  to  the  Natural  History  of  Ireland.  By  William  Thomp- 
son, Esq. — IV.  On  some  new  species  of  Quadrtq^eds,  and  S&elis.  By 
J.  E.  Gray,  Esq. — V.  On  the  Echinodermata.  By  L'Aoassiz. — VI. 
On  the  Scottish  MoUusca  Nudibranchia.  By  George  Johnston,  M.  D. 
— VII.  Letters  from  Botanical  Travellers:  Mr.  Cuming,  Manilla;  Dr. 
Schomburgh,  Berbice  ;  Gardner,  Brazil. — BihUographical  neftkes .- — 
Agassiz,  Poissonad'Eau  douce  d'Europe ;  Plantes  Cryptogames  de  France, 
par  H.  J.  Desmazilres )  Das  System  der  Pilze  von  L.  Nees  vcp  Es^i- 
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I>eck  and  A.  Henry.— iSlvine^  .* — ^Proceedings  of  the  Linnssan  Society  \ 
Royal  Society  of  Edinburgh ;  Entomological  Society ;  Botanical  Society ; 
Zoological  SocMj,'--^MisctQanecus, 

32.  Anidym  ofGmeUmte  or  HydroUU ;  by  A.  Conneix,  Esq.,  F.  R. 
S.  E.,  d&c.  {^wanew's  Journal,  No.  48,  p.  960.^— Mr.  Contiell  finda  that 
17.67  grs.  of  this  mineral  from  the  County  of  Antrim,  in  Ireland,  are 
compoeed  exclusive  of  water  of 


ouica. 
Alumina, 

^ 

3.19 

Lime, 

- 

1.064 

Soda, 

- 

.682 

Potaeh, 

. 

.069 

Oxide  of  iron,    ^ 

- 

\          .02 

13.626 


To  determine  the  quantity  of  water,  a  portion.of .  the  crystals  was  ignL 
ted  in  a,  platinum  crucible,  and  charcoal  fire,  when  the  loss  of  weight 
amounted  to  21.66  per  cent    We  have  thus,  m  100  parts  of  the  minet^, 

Oxjgen  contained. 


Silica, 

Alumina, 

Lime,, 

Soda, 

Potash, 

Oxide  of  iron. 

Water, 


48.56 

18.05 

6.13 

a85 

.39 

.11 

21.66 

98.75 


19.253 


It  sufficiently  a]^ars,  both  from  the  analysis  of  Yauquelin*  and  from 
that  here  detailed,  that  this  mineral  is  nearly  allied  to  chabasite,  in  a 
chemical  point  of  view,  as  according  to  Mr.  Haidinger,t  it  is  crystallo- 
graphicaUy ;  and  it  is  not  impossible  that  if  andysis  applicable  to  differ- 
ent localities  were  repeated  and  sufficiently  extended,  the  chemical  for- 
mula for  chabasite  might  be  found  to  embrace  gmelinite.  It  does  not, 
however,  apply  to  the  above  analysis^  and  still  less  to  those  a£  Vauquelin. 


*  Edinb.  Jour.  Science,  II,  262. 

Silica, 
Alumina, 
"  Lime, 
Soda,  ■    - 

Water,     -     -    _ 

t  Moht's  Biineralogy,  fig.  Id6. 
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TliefcnniiU  indictted  by  tbe  above  rerndt  is,  (CNK)S»+8iEl  S*  +7Aq; 
wA  U  raay^be  aotic^,  that  while  this  founala  indicaiesoBe  atom  of  si^ 
ca  and  one  atom  of  water,  more  than  that  ibc  chabasitey  the  ibnnula  which 
analysis  of  levyoe,  a  mineral  also  nearly  allied  to  chabasite  in  a  chemical 
Tiew,  sQggeaied,  shewed  oae  atom  of  silita  and  one  atonrof  water,  kss 
than  in  chabasite  ;*  and  that  in  gmelinite,  bisihcate  of  alumina  is  asso- 
eiated  With  tersilicate  of  lime  aad  alkalies;  in  chabasite  with  bisUicate; 
and  in  le?ynewith  silicate  of  these  bases,  as  appears  from  the'formnle  : 

(CNK)S3  +  3A1  S«+7Aq.  Gmelinite. 

<CNK)S*  +3A1  B*  +6Aq.  Chabasite. 

(CNK)S  +3A1  S'+6Aq.  Levyne. 
Mr.  Connell  continues  t^" remark,  I  have  much  less  expectation  that 
the  chabasite  formula  wiH  ever  be  found  to  embrace  levyne,  because  the 
proportion  of  siTica  and  that  of  alumina,  actuaUy  found  in  the  latter  min- 
eral, differs  in  a  marked  manner,  and  in  opposite  directions  from  those 
in  chabasite ;  while  in  gmelinite,  the  difference  b  much  less  considerable, 
although  still  excluding  the  chabasite  formula. 

2a  Piof.  Ow£N  m  the  Fossil  Animab  coBeded  by  Mr.  Charles  Dar- 
win, (from  the  Zoology  of  the  voyage  of  H.  M.  S.  Beagle  during  the 
years  1832  to  1836.  Part  first.  Fossil  Mammalia.)*^''  It  is  remarkable 
that  all  the  fossils  collected  by  Mr.  Darwin  belong  to  herbivorous  species  ^ 
of  mammalia,  generally  of  a  large  size.  The  greater  part  are.  refeniUe 
to  the  order  which^Cuviec  has  called  Edentata,  and  belong  to  that  subdi- 
visioB  of  the  order  (Dcaypodida)  which  is  characterized  by  having  perfect 
and  sometimes  complex  molar  teeth,  andean  external  osseous  and  tessu- 
lated  coat  of  mail.  The  megatherium  is  the  giant  of  this  tribe,  which  at  the 
present  day  is  exclusively  represented  by  South  American  species,  the  Jar- 
gest  (Dasyfms  Gigas,  CS^)  not  exceeding  the  size  of  a  hog.  The  hiajUis 
between  the  Jiving  species  and  the  megatherium  is  filled  up  b^  a  series  of 
armadillo-like  animab,  indicated  more  or  less  satisfactorily  byJM^.  Dar- 
win's fossils,  sonde  of  which,  ^cies  were  as  large -as  an  ox,  others  about 
the  size  of  the  American  Tapir.  The  r^st  of  the  collection  belongs, 
with  the.  exception  of  some  small  Rodents,  to  the  extensive  and  heteroge- 
neous order  Pachydermata;  it  includes  the  remains  of  a  mastodon,  of  a 
horse,  and  of  two  large  and  singular  aberrant  fb|;ms,  one  of  which  con- 
nects the  Pachydermatous  with  the  Ruminant  order;  the  other,  with 
which  the  descriptions  in  the  foUowing  pages  commence,  manifests  a  close 
affinity  to  the  Rodent  order.'' 

The  first  fossil  animal  mentioned  by  Professor  Owen  is  named  TozO' 
danPlaUnsis,  which  he  describes  as  a  gigantic  extinct  mammiferous 
animal,  referable  to  the  order  Pachydermata,  but  with  affinities  to  the 

•  Lond.  and  Edinb.  Phil.  Jour.,  V,  40. 
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Rodentia,  EdenUU,  aacl  herbkofooB  CeCiMsea.  From  the  diKieiiAions  of 
the  craoiam, it  would. appear  Uiat  the  Toxodoa  PJateoais  nuist  have  been 
as  large  as  the  (glossal  iBaegatheriuni.  The  next  extinct  iessU  animal  de» 
scribed  ia  nanped  Macrmuhema  p€^ag(m^a^  r^Vxzh  \a  a  manmiiferous 
quadruped,  referable  to  the  order  Paohydermaita,  but  with  affinities  tathe 
Ruminantia,  and  efpecially  to  tl^  Canelid®.  This  is  a  very  beautifol 
fDiece  of  investigation,  and  proves  the  singular  address  and  skill  of  oar 
aulhor,^-fi>r,  furnished  oi^y  with  a  Se^  bones  of  the  trunk  w^  extremi- 
ties,, without  a  fragsient  of  tooth  or  of  cranium,  to  serve  as  -a  guide  to  the 
ammaTs  position  in  the  ^zoological  scale,  he  has  beeik  able  tareler  it  to 
its  place  in  the  syB\fiiai.^^Edinb,N€W  Phil  Jmur.fitrA^prU^  1838w 

S4  Preseniatiou  of  th€  WoUas^on  Jfe^— TheWeUaston  Medal  for 
tl^  1^  year  has  been  presented  to  Prqf.  Richard  Qmn  by  the  Geolor 
gical  Society  of  London,  on  which  occasi^  the  Premdent,  ]^.  WheweU, 
expf  e68e4  himself  in  the  IbUowing  terms :  .  ' 

"  Mr.  Oweni^— I  have  peculiar  -pleasure  in  presen^ing^  you  with  this- 
medal)  awarded  to  yon  by  this  Society,  for  your  services  ta  fossil  zoology 
in  general,  and  in  particular  for  the  description  of  the  fosnl  mammalia 
collected  by  Mr.  Darwin*  I  trust  it  wiU  be  a  satisfaction  to  you  to  ceceive 
tins  our  testimony,  of  the  success  with  which  yeu  have  cultivated  that 
gfeatscience,  of  comparative  zoology,  to  which,  you  have  devoted  your 
powers.  I  trust  it  will  add  to  your  satisfaction^  to  consider,  that  the  sub- 
ject which  wo  more  peculiariy  wish  tq  mark  on  this  occasion^ — the  study 
of  fossil  zocJogy,  is  one  to  which  the  resouiceaof  your  scieuce  were  ap- 
plied, whUe  the  sub^t  was  yet  new,  by  that  great  man,  John  Hunter, 
whose  museum  and  whose  repuuHon  are  so  worthily  assigned  to  your 
care.  I  tmaft  also  that  this  medal,  thus  awarded  to  ydu,  at  the  outset,  if 
I  may  ^  say,  of  an  enlarged  series  ^  investigations,  will  convey  to  you 
the  assurance,  that  in  your  progress  in  such  researches,  you  carry  with 
you  ou^stnmg  interest  in  jour  endeavors,  and  dur  high  esteem  of  your 
powers  and  your  objects;  and  will  convince  you«  that  in  all  yoursuc^ 
cesses,  you  may  reckon  upon  our  most  cordial  sympathy  in  the  pleasure 
which  your  discoveries  give.'--^-jEJd.  Neke  Phil  Jimr,  Jprj7,'ie38. 

25.  On  the  Rapidity  qf  Jtbtion  in  Rc^hoay  Car^  which  is  consist^  , 
with  s<rfety, — ^1&*.  Sang^  F.  R.  $.  E.  ^^c.  d&c.^  of  Ediaborgh,  in  a  late 
number  of  Jameson's  Journal  gives  as  the  results  of  hb  ol^rvations  on 
the  Liverpool  and  Manchester  Railway,  that  a  speed  much  greater  than  . 
the  present  twenty  five  mil^s  per  hour,  may  be  used  with  safety.  The 
question  is,  whether  with  a  velocity  of  three  or  four  times  the  usual  rates, 
the  engineer  can  preserve  perfect  command  of  the  powerful  locomotives 
required.  Mr.  Sang  remarks,  that  "with  the  velocity  of  twenty  five 
miles  an  hour,  even  when  exposed  to  the  current  of  air,  there  was  not 
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l)ie  riighteflt  approach  to  any  feeliiig  that  would  l^ad  me  to  suppose  that 
four  or  ^!f^  tunes  the  vdocity  would-  disable  the  engmeer  from  directiiig 
and  nanaging  the  train.  Such  was  the  resok  of  my  own  observaiions, 
ttid  it  was  foOy  borne  out  by  the  experience  of  the  men.  I  may  cite  two 
instances  of  e&moon  occmrrence.  When  the  tram  inri?es  at  die  foot  of 
of  one  of  the'inclines,  the  banking  engme  follows  to  assist  it  op.  Now 
ote  wooid  be  apt  to  imagine,  tbat^  the  purpose  <^  attaisfaing  the  new 
engme,  the'train  wodd  stop,  or  that  if  it  did  not,  there  would  be  a  con- 
eosskm  when  the  banking  engine  comes  in  contact  So  completdy  how- 
ever are  these  powerfhl  engines  trader  the  control  of  their  tlkectors,  and 
so  wdl  are  they  managed,  that  a  passenger  in  the  train  who  is  not  aware 
of  what  is  going  on  from  ocular  perception,  is  altogether  unconsciotis  of 
any  change.  I  frequently  watched  this  operation,  but  on  no  occasion 
could  T  perceire  the  slightest  shock,  even  when  situated  only  one  or  two 
carriages  from  the  end  of  the  train. 

"  On  one  occasion  the  banking  engine  had  got  before  us  oii  the  incline ; 
as  the  hooking  of  it  on  in  such  a  situation  was  a  much  severer  test  of  the 
^in  with  which  matters  are  managed,  I  attended  closely  to  the  operation  ; 
we  were  going  fully  twenty  five  miles  an  hour.    The  banking  engine 
,  gradually  slackened  its  rato  and  allowed  the  train  to  gain  upon  it,  until 
it  could  be  hooked  on,— that  done,  more  steam  was  given  and  we  pro- 
ceeded widi  its  assistanoe,  yet  not  the  ^htest  shock  was  felt  in  the  train. 
These  facts  are  sufficient  to  show,  that  much  greater  rapidity  is  practica- 
ble so  far  as  the  power  of  managing  the  apparatus  is  concerned.    As  to 
vdocity  itself,  I  made  some  observations.    Twenty  five  jhiles  an  hour  is 
not  so  very  rapid  7  over  and  again  I  saw  bees  not  merely  keep  pace  with 
us  but  fly  ^ound  and  across  the  coach,  and  that  not  by  help  of  any  current 
of  air  which  might  be  supposed  generated,  but  at  several'  feet  distance  from 
the  train.     At  times  two  specimens  of  the  Libelbila  grandis  kept  up  with 
us  over  ha^f  a  mile ;  while  the  smaller  birds,  such  a&^the  lionet,  were  una* 
bletocope  with  the  steam.    One  I  almost  caught,  which  while  flying 
with  all  its  might,  remained  opposite  to  the  window  for  a  few  seconds.    If 
a  rail  road  be  regarded  only  as  a  means  of  communication  between  two 
distant  towns,  I  should  have  no  hesitation  in  saying  that  a  r^te  even  of 
one  hundred  miles  per  hour  could  be  maintained  with  perfect  safety  to 
the  passengers ;  but  it  is  difiereot  if  passengers  have  to  be  let  out  at  sta- 
tions along  the  line,  for  then  the  trouble  and  expense  of  stopping  the  trams 
comes  to  be  considered.     An  average  of  about  three  minutes  is  consumed 
by  each  stop,  including  the  slackening  and  regaining  of  speed  before  and 
after  stops." 

M.  On  the  Oases  cmtamed  in  the  Blood,  and^  on  JUspiratum;  by 
M.  G.  Magnus. — M.  Magnus  remarks  that  it  remains  a  question  whedier 
carbonic  acid  is  formed  in  the  lungs  l^  the  oxidizement  of  a  part  of  the 
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earboQ  in  the  blood  by  the  action  of  the  air,  or  whether  venoosvUood, 
when  it  reaches  the  organs  of  respiration,  contaiBS  carbonic  acid  ready 
formed,  which  is  merely  separated  from  it  % 

M.  Magntis  passed  hydrogen  ,gas  through  a  .solution  of  potatdi  to  d^ 
priT€i  the  gas  of  any  carbonic  acid  which  it  might  contain,  and  when  it 
gave  no  precipitate  with  liobe  water  he  passed  it  into  the  Uood  of  a  healthy 
man ;  the  gas  afterwards  made  to  go  through  lime  water  gave  a  plentiful 
precipitate  of  carbonate  of  lime.  Azotic  gas  similarly  employed  produced 
a  like  effect ;  and  M.  Magnus  concludes,  from  these  experiments,  that 
carbonic  acid  exists  ready  formed  in  the  blood,  kad  consequently  tha(  it 
is  not  formed  in  the  lungs*  Carbonic  acid  was  also  separated  from  Uood 
by  means  of  the  air-pump. 

By  using  Liebig's  appair^tus  M.  Magnus  found  that  blood  contained 
about  one  fifth  of  its  volume  of  carbonic  acid  gas,  and  when  it  had  been 
kept  twenty  four  hour^,.  without  emitting  any  bad  smell,  the  quantity  was 
larger.  The  results  were  confirmed  by  employing  atmospheric  air  in- 
stead of  hydrogen  gas. 

M,  Magnus  then  ascertained  the  nature  and  proportions  of  all  the 
gaseous  contents  of  the  blood.  He  found  that  one^undred  volumes  of 
the  arteri^  blood  of  a  horse  yielded 

Carbonic  acid  gas,  -  n  -  4.32  vols. 

Oxygen,  -  -  -  -  1.52   " 

Azote,  ..   .      -  :  .  2.       " 

Total,        7.84  vols. 
The  venous  blood  of  the  same  horse,  drawn  four  days  afterwards,  gave 
Carbonic  acid  gas^  -       -  -  -  4.29  vols. 

Oxygen,  ....  1.12    '* 

Azote,  -  -  -  ?  ^54    " 

TotaT,        S.95  vols. 

The  arterial  blood  of  the  calf  contains  more,  and  the  venous  blood 
less  oxygen,  than  that  of  the  horse.    \.  ^ 

M.  Magnus  observes,  that  these  experiments,  and  others  which  we  have 
not  copied,  appear  to  show  that  the  gases  contained  in  the  .blood  of  the 
animals,  amount  to  about  one  eighth  or.  one  tenth  of  the  quaij^tity  em- 
ployed. He  admits  however  that  the  experiments  are, not  absolutely  pre- 
cise, because  they  were  not  all  continued  the  same  length  of  time,  d&c. 
But  he  observes,  that  as  the  proportions  between  ,the  oxygen  and  carbonic 
acid  are  invariably  the  same,  these  results  may  be  ^garded  as  satisfactory. 

With  regard  to  the  theory  of  respiration,  jjOU  experimentalists  agree  as 
to  ^he  reciprocal  proportions  between  the  carbonic  acid  expired  and  of 
the  oxygen  absorbed ;  while  however  some  of  them  are  of  opinion  that 
those  quantities  are  alwj^s  equal,  as  must  happen  if  the  oxygen  gas  were 
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* 
^nqployed  merdy  in  the  formation  of  carbonic  add  in  the  hings^  there 

are  chemists  whom  results  show  that  more  oxygen  is  inspired  than  car- 
bopic  acid  expired.  Messrs.  Allen  and  Pepys  observed  that  this  was 
constantly  the  case  when  the  same  air  wasrepeatedly  rosphred. 

M.  Magnus  adds,  that  this  fact,  so  inexpHcable  by  other  theories,  is  an 
immediate  consequence  of  the  hypothesis  founded  on  the  law,  that  a 
liquid  holding  a  gas  in  solution  parts  with  it  when  it  comes  in  contact 
with  another  gas. 

Another  circumstance  noticed  by  Messrs.  Alien  and  Pepys  is  as  inex- 
plicable as  the  preceding,  namely,  that  by  the  rei^iration  of  oxygen,  or 
by  a  mixture  of  oxygen  and  hydrogen,  azotic  gas  is  constantly  expired, 
the  volume  of  which  is  ph>portional  to  the  bulk  of  the  animal ;  tins  proves 
that  it  cannot  at  all  be  attributed  to  the  air.    * 

It  now  remains  to  be  shown  that  the  carbonic  acid  extracted  from  the 
blood  is  in  sufficient  quantity  to  account  for  the  whole  of  that  which  die 
lungd  expire.  The  results  obtained  on  this  subject  are  discordant ;  those 
of  Messes.  Allen  and  Pepys  evidently  exceed  what  they  should  be ;  for 
'  Berzelius  has  shown,  that  if  correct,  it  would  require  six  ponnds  and  a 
quarter  of  solid  nourishment  in  twenty  four  hours  to  prodtKe  the  qoanthf 
of  carbon  consumed. 

'  Takings  then  the  results  obtamed  by  Davy  as  a  mean  of  those  of  La- 
voisier, Allen  and  Pepys,  although  perhaps  a  Httle  too  high,  We  shall 
hate  thirteen  cubic  inches  as  the  quantity  of  carbonic  acid  gas  expired 
by  a  man.  If  it  be  further  admitted,  that  at  each  pulsation  of  the  heart 
an  ounce  of  blood  arrives  at  the  lungs,  seventy  five  pulsations  in  a  minute 
would  convey  five  pounds  of  blood  in  the  same  time.  This  is  the  min- 
imum quantity  which  can  be  admitted ;  for  it  is  very  probable  that  five 
pounds  of  blood  pass  through  these  organs  every  minute:  these  five 
pounds  produce  thirteen  cubic  inches.  Jt  has  been  ahreedy  mentxHied 
thai  the  blood  contains  at  least  one  fifth  of  its  volume  of  carbonic  acid ; 
and  as  a  pound  is  equal  to  twenty  five  cubic  inches,  each  pound  of  blood 
would  contain  at  least  five  cubic  inches  of  carbonic  acid.  It  will  be  ob- 
served that  no  circumstance  exposes  the  proposed  theory,  hence  the  ex- 
periments prove,  that  the  quantity  of  carbonic  acid  contained  in  venous 
blood,  is  more  than  sufficient  to^.  furnish  the  quantity  expired. — Journal 
de  Chimk  MedicaU,  Nov,  l837.—Lortd,  and  Hd,  Phil  Mag,  March,  1838. 

27.  Eighth  Meeting  of  the  British  Assoetationfor  the  Advancement «/" 
Science, — The  eighth  meeting  of  this  Institntion  was  held  at  Newcastle 
during  the  week  fi'om  August  20  to  August  26,  1838,  Sir  John  F.  W. 
Herschel  presiding.  The  number  of  members  was  larger  than  at  any 
former  meeting.  The  Report  of  the  doings  of  this  meeting  occupies  209 
columns  of  the  London  Athencum,  an4  contains  a  large  amount  of  sen 
entific  information,  some  of  which  ^  we  intend  to  trantfer  to  the  pages  of 
our  next  number. 
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Art.  I. — On  the  Courses  of  Hurricanes  ;  with  notices  of  the 
Tyfoons'  of  the  China  Sea,    and,  other  Storms  ;    by  W.  C. 
.  Redfield,  Memb.  of  Conn:  Acad,  of  Arts  and  Sciences,  Gorr. 
Memb.  of  U.  S.  Naval  Lyceum,  the  Albany  Institute,  &c. 

[Written  for  the  London  Nautical  Magazine.] 

In  a  communicatioji  published  in  the  Nautical  Magazine  for 
April,  1836,  1  attempted  to  correct  some  errors  which  had 
obtained  currency  in  nautical  books,  relating  to  tfee  supposed' 
erratic  char5acter  aod  progress  of  the  hurricanes  of  the  Atlantic^ 
These  corrections  were  ^accompanied  by  a  sunamary  statement  of 
the  results  which  my  ipquiries  on  this  subject  h^  appeared  to  es- 
tablish. These  results  were  first  published  in  1831,  but  have 
been  further  generalized  and  supported,  in  subsequent  papers. 
Their  striking  uniformity,  has  been  considered  as  indicating  the 
operation  of  a  general  law,  controlling  the  action  and  progress  of 
thise  violent  storms.  The  incipient  essay  now  referred  to,  waa 
illustrated  by  a  chart  containing  delineations  of  the  routes  of  two 
of  these  storms.*  To  my  communication  in  the  Nautical  Mag- 
azine was  hkewise  appended  archart,  on  whiph  were  delineated 
the  routes  and  daily  progress  of  some  ten  6t  twelve  of  these  gales, 


*  Silliman'8  Journal  for  April,  1831,  Vol.  XX,  p.  17—51.  See  also  Vol.  XXI, 
p.  191—193;  Blum's  Am.  Coast  Pilof,  12th  edition,  Jiily,  1833,  p.  696—629;  Silli- 
man's  Journal,  Vol.  XXV,  p.  114—135;  Vol.  XXVIII,  p.  310—318;  XXXI,  J).  115 
—130 ;  XXXIII,  p.  50-65  &  261—965 ;  Jour.  Franklin  Inst.  Vol.  XIX,  Feb.  1837, 
p.  112—127;  Am.  Coast  Pilot  13th  edit. ;  Jameson's  Edinb.  Jour.  Feb.— April^  1838. 

The  writer  had  never  cootemplated  the  publication  of  any  of  the  observa- 
tions which  he  had  incidentially  been  led  to  make  upon  storms,  till  wiihin  A 
few  weeks  of  the  time  when  the  earliest  of  the  above  papers  was  sent  to  the  press ; 
when  he  was  induced  by  the  suggestions  of  his  friend  fiof.  Olmsted,  to  attempt  a 
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which  had  been  remarkable  for  their  violence,  and  which  were 
selected  as  illustrations  of  the  ge^neral  course  and  whirlwind  char- 
acter of  many  other  storms,  relating  to  which  similar  informatioii 
had  been  obtained 

The  favorable  attention  with  which  these  statements  have  gen- 
erally been  received,  together  with  the  spirit  and  professional  seal 
with  which  the  subject  has  beea  discussed  in  the  pages  of  the 
Nautical  Magazine,  have  seemed  to  invite  a  more  detailed  exhibi- 
tion of  the  numerous  facts  which  have  claimed  attention  in  the 
progress  of  ,my  inquiries.  Beipg  informed;  however,  that  Lieut 
Ccd.  Reid,  of  the  Royal  Engineers,  had  engaged  in  the  investiga- 
tion; with  the  design  of  publishing  a  more  full  exhibitioni  of  the 
facts  N  than  had  yet  been  offened,  I  most  willingly  awaited  the 
iiBsue ;  being  fully  persuaded,  that  whatever  doubts  or  difficul- 
ties might  remain  with  those  who  had  not  thoroughly  exam- 
ined the  subject,  would  not  fail  to  be  dispelled  by  his  enterprising 
and  judicious  labors.  The  highly  valuable  work  of  Col.  Reid, 
on  the  law  of  storms,  is  now  before  me ;  and  I  cannot  but  express 
my  commendatiob  of  the  talent  and  research  by  T^hich  he  has  so 
ably  and  satisfactorily  exhibited  the  fnie  natural  system  of  hurri- 
canes, and  my  acknowledgments,  also,  for  the  honorable  and  very 
flattering  manner  in  which  he  hai  noticed  my  previous  labors. 

The  mass  of  evidence  and  the  numerous  illustrations  exhibited 
by  Col.  Reid,  have  happily  left  hut  little  for  me  to  attempt  on  tire 
present  occasion  ;  and  I  proceed,  Mr.  Editor,  to  notice  in -a  brief 
manner  some  few  of  the  topics  which  your  anonymous  conres- 
pohdent,  under  the  signature  of  "  Stormy  Jack,"  has  discussed  in 
your  pages  ;  and  whom,  as  the  subject  has  now  become  more  gen- 
erally interesting,  your  readers  will  hope  to  meet  under  bis  own 
jnroper  signature. 

This  writer  appears,  at  mi  earlier  period,  to  have  assumed  the 
hypothesis  that  the  hurricanes  of  Jthe  inter-tropical  latitudes  origi- 
nate in  the  variables  or  calm  latitudes,  which  border  upon  the 
exterior  limit  of  the  tirade  winds.^  But  in  the  reports  of  Li^ut 
James  of  H.  M.  Steam  Packet  Spey^  and  in  other  accounts, 

statement  of  bis  observations ;  and  it  is  owin^  cbiefly^,  pcrbsps,  t»  this  cause-,  that 
several  redundancies,  and  some  suggestions  on  coTlateraJ  points,  require  to  be  ex- 
panged  from  that  paper.-  Tbis  explanation  is  ibougbt  to  be  due  to  tboee -readers 
who  are 'now  referred  to  the  first  named  communication  in  'flillfmav's  Joamal  fbr 
1831,  but  need*  not  be  applied,  to  the  conclnsiona  or  opinions  ,wfaich  have  been  ait- 
vanced  in  the  subsequent  papers. 
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he  thinks  he  find^  evideiice  of  a  northerly  or. variable  course,  in 
the  Barbadoes  hurricane  of  26th  July,  1837 ;  and  also  of  a  varia- 
ble or  northeastern  course^  in  Uie  Antigua  hur^cane  of  AugQst  2d, 
1837 ;  or  at  least  of  a  lateral  movement  or  oscills^tion,  in  the  course 
of  these  hurricanes.*  He  also  suggests  that  hurricanes  may  alter- 
nately dilate  and  eohtract  during  their  course. 

The  inquiries  of  C<^  £eid,  aided  by  |;iis  excellent  charts  and 
delineations,  appe^  to  1iave  done  much  towards  settling  these 
questions,  nSO  fair  at  least  jks  relates  to  the  particular  storms  referred 
to  by  your  coxrespondent ;  and  it  may  be  observed,  that  intraoing 
the  course  or  track  of  a  storm,  we  must  be  governed  by  its  regular 
geographical  developments  or  progress,' rather  than  by  any  indue-, 
tions  fbom  the  directions  and  changes  of  the  wind  at  a  given  place, 
grouaded  on  the  known  whirlwind  character  of  these  storms.  It 
is  jbrue  that  these  inductions,  if  carefully  made,  will  commonly 
harmonize,  with  w.onderfiil  ^accuracy,  with  the  actual  course  or 
path  of  the  storm ;  but  there  are  various  sources  of  error,  which 
may  at  times  mislead  us  in  our  deductions,  when  made  from  a  lim- 
ited, number  of  observations ;  /sc»ne  of  which  may  here  be  curso-;. 
rily  noticed   ;  ^  -  . 

L  The  reported  observations  are  not  always  correct  as  to  tlje 
paint  of  compass  from  which  the  wind  blows,  and  the  changes 
which  it  exhibits,  duritig  th^  storm.  This  is  not  unirequently  the 
case  with  the  reports  of  unpractised  observers;  or  with  observa- 
tions made  in  the  gloom  of  night ;  or  in  the  tumultuous  crisis  of 
the  hlvricane,  when  the  whole  energies  of  the  seaman  are  directed 
toiiis  hiore  immediate  duties,  and  the  preservation  of  bis  ship,;, 
and  when  in  the  darkness,  and  turmoil  pf  the  storm,  the  swinging 
of  the  ship  may  sometiu^es  be  mistaken  and  reported  for  the  irreg- 
ular yeering^  of  the  wind*  Verbfid.or  typographical  errors,  will  also 
hayve  sometimes  oCcurired  in  the  reports  which  are  under  conside- 
raticM;  and  in  some  localities,  an  important' difference  between 
the  magnetic  and  the  true  points  of  direction,  is  frequently  oon- 
foundedj  or  unnoticed.       ,    .  . 

2.  The  inductions  in  question  are  visually  made  on  the  theory 
of  an  exact  circle  in  the  course  of  the  winds,  which  in  Jarge 
storms,  and  for  practical  purposes,  is,  in. most  cases,  sufficiently 
accurate.  But  it  sometimes  happens,  that  the  higher  portions  of 
the  storm,  overrun  the  inferior  portions,  and  reach  the  surface  in 

■   .      '  '  > 

*  See  Nautical  Magazine  fbr  January,  1833,  pp.  35—40-. 
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advance  of  the  main  storm  ;  thus  presenting  the  wi^d,  for  )bl  few 
hoiurs,  in  a  direction  not  accordant-  with  that  exhibited  by- the 
main  body  of  the  storm.  .  It  may  also  be  added,  that  ia  the 
most  vicrfent  of  these  storms,  it  is  at  leasi  probable,  if  not  cer- 
tain, that  the  cotirse  of  the*  surface  wind  is  spirally  inward,  ap- 
proximating gradually  towards  the  center  of  the  stqrm. 

3.  At  stations  within  the  tropics,  the  changes  of  wind  during 
the  passage  of  the  hurricane,  are  sometimes  known  to  &cceed 
those  which  pettaiu  to  the  passage  of  a  fegular  circuit  of  wind ; 
fhese  changes  sometimes  running  through  the  entire  circuit  of 
the  dompass,  and  even  more.  Again,  they  have  been  known 
to  shift  hack  and*  fmoardj  in  alternate  and  fitful  changes,  when 
near  the  crisijs  of  the  storm.  These  phenomena,  so  far  firom  dis- 
proving the  rotative  character  of  these  gales,  only  prove  some- 
thing moi:e,  and  afford  at  least  probable  evidence,  in  support  of 
one  or  both  of  the  following  positions,  viz./  1.  That  high  land, 
and  other  obstructions,  often  produce  sudden  and  fitftil  gusts  and 
changes  in  these  violent  winds.  ^  2.  That,  in  accordance  with 
our  observations  of  miqor  vortices,  the  axis  of  rotation  is  often 
impelled,  excentrically,  around  a  smaller  circuit,  in  the  intenor 
of  the  advancing  istorm. 

4.  In  tbe  northern  intertropcal  latitudes,  the  recession  or  de- 
parture of  the  soiithea^tem  limb  of  the  storm,  appears  to  be  fol- 
lowed, not  unfrequently,  by  strong  squalls  or  gusts  fron^  soutb^ 
east,  this  being  the  triie  course  oi  the  general  trade  wirnl  that 
determines  the  track  of  the  storm.  These  gusts  or  squallfe,  if 
taken  for  the  regular  action  of  the  hurricane,  may  occasion  erro- 
neous deductions  in  regard  to  the  course  of  the  storm. 

B, '  In  the  latitudes  near  the^  exterior  limits  of  the  trade  winds, 
the  change  which  here  occurs  in  the  course  of  tKe  storm,  pro- 
duces apparent  irregularities  or  anomalies  in  the  series  of  changes 
presented  by  the  wind. '  Owing  to  this  cause  I  was  misled  to  some 
sinall  extent  in' my  estimate  of  the  path  of  the  iirst  Augu^  hiirri- 
caQe  of  1830,  as  delineated  on  my  first  published  >chart,  with  an 
.  irregular  deflection  of  the  curve  on  the  coast  of  Soiith  Carolina, 
which  was  precUcated,  in  part,  on  the  wind  setting  in  at  northeast 
at  Charleston,,  and  veering  to  southeast  as  the  storm  became  more 
severe. 

6.  At  stations  apparently  within  the  regular  track  of  the  storm, 
there  wilt  sometimes  be  an  absence  of  violent  wind ;  or,  th^e  vio- 


Digitized  by  VjOOQIC 


^ki-the  Courses  of  Hurricanes.  205 

fence  win  pertaki  to  only  ofie  of  the 'phases  which  the  storm 
presents,  in  its  regular  course  ovef  such  locality.  This  raay  usu- 
.  ally  be  accounted  for,  by  the  interposition  of  land  within  the 
course  of  the  immediate  drquit  which  the  wind  is  foqnd  to  pur- 
sue; and  this  result  is  perhaps  most- obviously  exhibited  in  the 
South  Atlantic  or  in  the^  Southern  Ocean,  fiear  the  Cape  of  Good 
Hope,  where  the  barometric  column,  not  unfrequently,  subsides 
and  commences  rising,  before  the  full  violence  of  the  gale  takes 
eflFect:  The  barometer,  however,  appears  always  to  indicate  the- 
true  extent  and  path  of  these  whirlwind  storms ;  and  I  have 
found  no  good  grounds  to  infer,  that  a  hurricana  contracts  in  the 
width-of  its  path,  while  sweeping  upon  the  jiurface  of  an  open  sea. 

7.  Another  source  of  apparent  irregularity  in  the  changes-  of 
wind  in  these .  storms,  arises  from  the  interposition  of  one  storm 
upon  the  path  of  another,  in  their  passage  through  the  iemperate 
'latitudei^.  Col.  Reid  has- shown  something  like  this  in  the  hurri- 
cane which  overtook  the  Castries,  August'34th,  1837,  which  was 
evidently  impinging  upon  the  path  of  the  great  hurricane  which 
had  i»evlously  swept  along  the  American  coast.--  That  of  the 
Castries  appears  tp  hav^  pursued  a  course^similar  to  the  hurricane 
o£  October  1st,  1830,  as  delineated  on  my  first  published  chart  ^ 
thus  advancing  J  by  a  shorter  "course,  into  the  path  of  the  larger 
hurricane,  and  probably  with  a  greater  progi^ssive  vtelocity.  Col. 
Reid  justly  urges  the  influence  of  these  causes  in  producing  the 
irregular  winds  of  the  higher  latitudes.  Of  the  influence  of  such 
interposjition  in  apparently  arresting  or  modifying  the  regular  de- 
velopment of  a  storm  while  in  progress,  I  havcLrfor  many  years 
been  convinced ;  but  it  is  due  to  Mrl  Espy,  of  Philadeljiiia,  to 
mention,  that,  so  far  as  I  know,  he  was  the  fir^  to  publish  the 
suggestion.*  • 

In  tracing  out  the  path  of  hurricanes,  w0  justly  discard  all 
theory ;  and  as  the  information  obtained  of  their  course  and  ex- 
tent is  necessarily  limited,  and  is  acquired  at  different  and  uncer- 
tain periods;  our  delineations  are[,  therefore,  necessarily  ^wbject  to 
minor  Errors  and. to  subsequent  correction^.  Such  corrections,  X 
ha.ve  ever  found  to  be  in  favor  of  the  uniform-  rotation  and  reg- 
ular course  of  progression,  which  have  formerly  been  described. 
It  is  probable,  therefore,  that  the  narrowed  track,  and  somewhat 

•  Journal  of  the- Franklin  Institute,  Vol.  xviii,  October,  1836,  p.  239. 
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deflected  Gounefi, .  near  the  windward  islands,^  the  Barbadoes 
hunricaae  of  Jiily  26/  afid  of  the  Antigua  hurricane  of  August 
8d,  X837,  as  Wd  down  by  Col.  Reid^  will  ultimately  prove  to 
have  been  more  symmetrical;*  and  that  thB  westerly  vecurvation 
of  the  track  of  the  latter  storm,  across  the^ores  of  Oeorgiaand 
Florida^  to  meet  the  case  df  the  gale  at  Pensacola,  will  giye  {dace 
to  a  r^ular  continuation  ef -the  track,  in  a  mntheasterly  direction. 
Was  the  gale  at  Pensacola,  on  the  7tb  or  3th  of  August,  an 
oftet  from  the  Antigua  hurricai^e  ?  or  will  it  not  prove  to  have 
been  another  stormi        ^  -  . 

Ahhough  I  deem  it  probable,  Mr^  Editor,  that  your  correspond- 
ent will  find  occasion  to  abandon  his^  former  views  of  the  sup- ' 
posed  lateral  motion  of  (he  main  body  of  the  hurricane^  as  well 
as  its  alternate  contraction  and  dilatation,  yet  th^se  views  appear 
to  be  sometimes  applicable,  pr,  at  least,  partialljrso,  to  thejoris  or 
nucleus  of  the  great  whirling  stratum  which  constitutes  the  hur- 
ricane. ,  In  the  columnar  whirlwinds,  or  water-spouts,  ^also,  these 
contractions  and  dilatations  of  the  diminished  portion  which  sweeps 
upon  the  earth's  surface,  are  often  made-  sufficiently  evident.  1^ 
•uggesticms  x)f  your  correspondent,  therefore,  are  very  fef  fix^m  be- 
ing UQSuited  to  the  inquiry,  and  it  is  hoped,  that  he  will  conUnxje 
to  bestow  his  attention  on  such  £acts  relating  to  these  storms,  ag 
may  aid  us  in  gaining  further  light  upon  the  subject.  Fcnr  his 
oommend^ons  of  my  imperfect  laboi:?,  he  i^  desired  .to  accept 
my  acknowledgments.  In  the  further  progress  of  the  investigih 
tion,  it  is^believed  that  be. will  find  reason  to  abandon  all  reliaace 
upon  ^rarefactions'  ot  46cal  disruptions,'  in  the  great  aenat 
ocean,  as  coluses  of  the  origin  or  progress  of.  these  great  storms. 

Hurricanes  of  1838. 

Two  hurricanes  of  the  jpr^aent  season,  (1838,)  appear  to  invite 
our  investigation ;— that  of  the  middle  of  June^,in  the  North  At- 
lantic, and  also  that  which  swept  the  Am^can,  coast,  fix)fir  Flor- 
ida to  Newfoundland,  in  the  early  part  of  September,  Those 
who  have  zeal  for  the  undertaking,  will  find  the  inquiry  b6th  in^^ 
teresting.and  instructive.  -     .       , 

,New  Jersey  Tornado  of  1835.     '  ' 

At  the  late  meeting  of  the  British  Association,  wheji  Col.  Reid's 
paper  on  storms  was  under  discussion,  Prof.  Bache  of  Philadel- 

-r-^ '. — ; 1^ 1 '-&— \ : 

*  Reid  on  the  Law  of  Storms,  Charts  V.  and  VI. 
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phia,  very  properly  referred  ta  the  oppoeing  theory  of  Mr.  Eqyy^ 
of  that  city,  aa^  stated;  also,  that  in  his  own  survey  of  the  track 
of  the  waterspout,  or  tornado,  which  passed  across  the  St$tte  of 
New  Jersey  iQ  June,  1837,  he  had  made  observations  which  ap- 
peared to  accord  with  Mr.  Espy's  theory  of  fitorms ;  aiid  that  he 
had  found  no  evidence  of  a  whirling  motion  at  the  surface  of  the 
ground,  such  as  Col.  .Reid  h^  sfecribed  to  water-spouts  and  hur- 
ricanes. This  vieV  of  the  case  Prof  Bache  had  also  supported 
in  ah  able  paper  ^on  the  phenomena  of  that  tornado.  I  deem  it 
pr(q)er  to  state  here,  that  -having  also  examined  the  track  of  the 
New  Jersey  tornado^  within  a  few  days  of  its  occurrence,  and 
having  twice  repeated  the  examination,  at  later  periods,  J  have 
observed  oi^  each  occasion^  numerous  facts  which  appear  to  de^ 
mqnstrate  the  whirling  character  of  this  tornado,  9s  well  as  the 
inward  tendency  of  the  vortex  at  the  surface  of  the  groimd;  and 
further,  that  the  direction  of  this  rotation  Was  tdwards  the  left,  as 
in  the  North  Atlantic  hurricanes.; — a  result  which  I  had  not  pre- 
viously expected,  a^  it  appeared  probable  that  the  direction  of.ro- 
tatipn,  in  these  small  \^rhirlwindSj  must  be  entirely  accidentaj. 
This  leads  me  to  notice  the .  only  point,  perhaps,'  on  which  my 
inquiries  have  led  to  a  result  differing  from  tH$it  obtained  by  Col. 
Heid ;  for  in  many  cases  of  this  sort,  since  examined,  I  have  found 
the  course  of  rotation  to  be. uniformly  towards  the  left. 

Perha^  I  shquld  add  further,  that  having  also  examined  with 
some  care,  the  reports  ojf  the  meteorological  committees  at  Phila- 
delphia^ made  through  Mr.  Espy,  their  chairmeui,  and  also  the 
meteorological  essays  of  tins  gentleman,  I  have  not  been  able  to 
find  evidence  which  disproved  the  rotation  of  a"  violent  storm, 
or  that  established  a  course  of  wind  from  all  sides  of  a  storm  di- 
rectly towards  its  centre,  in  accordance  with  his  theory;  but,  on 
the  contrary,  an  analysis  of  the  evidence  which  Mr.  E.  has  ad- 
duced, together  with  the  additional  facts  which  I  have  been  able 
to  obtain,  haS' appeared  to  contravene  his  conclusions.  A  valuable 
statement  of  facts  relatmg  to  the  snow  storm  which  visited  Penn- 
sylvania and  other^  states  cm  the  17th  and  18th.  of  March  last, 
drtiwh  up  by  Mr,  Espy,  ha8^recently  been  publisbed  by  the  Phila- 
delphia committees.*  Should  the  facts  contained  in  this  paper  be 
adduced  in  favor  of  ^r.  Espy's  theory,  I  would  only  say,  that  in 

■  '  '  ■  — : — — — ^ — 7 

•  See  Journal  of  the  Fnnklin  Institute,  Vol.  xxii,  1838,  pp.  161—175. 
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this,  as  in  some  of  the  former  cases,  thelfeld  of  action  of  the  whirl- 
wind stonh  will  have  been  in  part  jnistaken.  I  would  also  re- 
mark, that  the  points  at  issae,  do  not  relate  to  the  cpmincMi  and 
often  irregular  winds,  which,  in  different  locahties,  acoHnpany  a 
general  fall  of  rain  or  snow;  or  which  ^metimes. attend  the  pR>- 
gress  of  a  whirlwind  storm,  ext^or  to  its  limits. 

Tes(t  of  Mr.  Espy's  Theory. 

The  truth  or  error  of  Mr.  E^py's  theory  may  be  ascertained  by 
a  very  simple  test.  The  hurricanes  in  the  West  Lidies  are  known 
to  move  towards  the  W.  N.'W.,'  nearly.  Now,  if  this  theory  be 
true,  at  those  islands  which  are  in  the  centre  of  the  storm's  path, 
and  where  the  gale  is  of  the  greatesifduration,  the  wind  will  set  in 
at  about  W.  N.  W.,  or  exactly  opposite  to  the  course  of  the' storm, 
and  when  its  centre  has  passed  over,  will  shift  suddenly  to  E.  S. 
E.,  and  continue  violent  in  this  quarter  till  the  storm  is  over.  But 
if  the  gale  be  a  whirlwind,  as  the  fects  seem  to  show,  the  wind 
at  such  places  will  set  in  at  about  N.  N.  E.,  and  in  the  middle  of 
the  g^e  will  shift  nearly  to  S.  S.  W., — the  wind  varying  from 
these  points,  and  veering  more  gradually,  on  either  side,  in  propor- 
tion to  the  distance  from  the  centre  of  the  storm's  track.  ^  That 
this  corresponds,  mainly,,  to  the  facts  6f  the  case,  will  hardly  be 
doubted  by  those  who  Institute  the  inquiry.  - 

The  same  test  may  also  be  applied  to  these  storms  as  they  move 
in  a  N.  E.  direction  along  the  shores  of  the  United  States ;  where, 
according  to  Mr.  Espy's  views,  the  gale,  on  the  centre  of  its  path, 
should  blow,  for  the  first  part  of  its  duration,  from  abput  N.  E. ; 
and  in  the  second' half,  from  nearly  S.  W.*  But  all  our  inquiries 
sejrve  to  show,  that  the  gale  is  violent  at  N.  E.  only  oi^  the  northern, 
portion  of  the  track  of  the  tempest,  and  that  the  usual  changes 
from  this  direction,  are  not  sudden,  and  to  an  opposite  point  of 
the  compass ;  but^  instead  thereof.  We  observe  a  gradual  veering, 
by  the  north,  to  the  northwest. 

*  Somd  dlbrms,  as  Mr.  Espy 'has  also  acknowledged,  are  interrupted  in  their  de- 
velopment by  the  near  appmach  df  another  etorm.  ^  Care  must  be  taken,  therefore, 
n9t  to  mistdke  the  N.  E.  wind  of  a  storm  wbp«e  northwestern  limb  is  thus  inter- 
cepted by  a  bordering  storm,  and  which  hence  is  sonjetimes  followed  by  the  natural 
current  of  air  from  the  S.  W.  qusfrter,  for  the  changes  that  pertain  to  the  centrt 
of  the  gale..  This  error  is  easily  avoided  -  by  ^x^ending  the  field  of  inquiry,  vid  ' 
by  a  due  attention  to  the  indications  of  the  barometer. 
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^    ,         ,       '  Tijfoons  of  the  China  Sea, 

It  can  hardly  be. doubted  that  the  general  course  which  is  pur- 
sued by  hurricanes,  is  the  same  as  that  oC  the  general  tn^ass  of  at- 
mosphere or  winds  by  which  they  are  surrounded,  and  of  which 
they  form  ah  integral  portion.  It  becomes,  therefore,  a  point  of 
some  importance  in  meteorology,  to  ascertain  the^  true  com*se  of 
the  ttumcanes  oir  tyfoons  of  the  -Asiatic  seas.  Should  this  course 
prove  to  be  in  cohfonnity  with  the  easting  nlonsoons,  this  would 
be  in  accprdance,  it  is  beUeved,  with*the  analogies  in  the  trdpical 
latitude^  pfthe  Atlantic ;  at  least,  if  we  have  regard  to'  the  entire 
stratum  of  winds  which  hes  below  the  ,common  height  of  the 
clouds.  But  if  the  general  course  pursued  hy  these  storms,  be  the 
very  same  with  those  of  the  corresponding  latitudes  of  the  Atlan- 
tic, in  which  there  are  no  monsoons,  it  may  serve  to  show  that 
the  westerly  monsoons,  which  are  opposed  to  the  course  of  the 
regular  trade^  winds^  consist  only  of  a  misplaced  or  minor  stratum 
of  current,  which  forms  a  thiQ  jayer  of  surface  wind,  less  general 
than  that  of  the  regular  trades,  and  which  is  therefore  ineffrcient 
in  opposing  the  progress  of  a  great  hurricane  ; — ^the- latter  beiiig 
impelled  by  the  stronger  and  more  general  cturent  of  the  regular 
trade  wind;  which  is  supposed  to.Qyetlie,  at  all  times,  the  stra- 
tum of  misplaced  current  which  forms  the  westerly  monsoon. 

.  These .  remarks  will  apply  equally  to  the  monspons  of  both 
north  and  south  latitude.'  CoL  Reid  has  been  fortunate  in  ob- 
taining full  evidemre  of  the  opposite  recurvation  of  a^hurricane  in 
tsouth  latitude,  in  open  sea,  and  during  the  prevalence  of  the  north- 
west monsoon  j  a  result  which  can  hardly  be  too  highly  valued. 
This  storm,  however,  (Culloden's  hurricane,  of  March,  1809,)  was 
encountered  to  the  southward  of  the  limits  of  the"  northwest 
monsoon  in  the  Indian  ocean ;  but  the  hurricane  of  the  Albion, 
noticed  by  Col.  Reid,  was  exposed  to  the  full  in^uence  of  this 
monsoon.  It  becomes  important,  therefore,  to  ascertain  its  path, 
in  order  ihkt  the  influence  of  the  monsoon  upon  its  course  may 
be.  duly  appreciated;  and  we  hope  that  its  path  may  yet  be 
ascertained,  . 

In  regard  to  the  nqrthern  hemisphere,  CoL  Reid  has  given  us 
notices  of  several  hunieaned  or  tyfoons.in  the  Asiatic  seas,  with 
no  indications  of  a  course  different  from  those  in  the  North  At- 
lantic.    The  following  generalization,  grounded  on  independent 
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evidence,  was  published  by  the  writer  in  1833.*  "  The  tyfoons 
•  and  storms  of  th^  X3hina  sea  and  ^eastern  coast  of  Asia,  appear  to 
be  similar  in  character  io^  the  hurricanes  of  the  West  Indies  and 
the  storms  of  this  coast,  (United  States,]  when  prevailing  in  the 
same  latitudes."  This  remark  w^s.  n\ade  with  special  reference 
to  both  the  rotative  and  progressive  directions  of  these  storms. 
One  of  the  tyfoons  noticed  by  CoL  Reid,  that  of  the  Raleigh, 
which  visited  Canton,  on  the  5th  and  6th  of  August,  1835,  has 
been  adduced,  .howeveir,  by  the  eorirespo^ident  of  the  Nautical 
Magazine^  las  holding  its  course  towards  the  south we^tlf  As  this 
tyfoon  hai  previously  attra<;ted  iny  attention,  it  will  now  be  miade 
the  subject  of  our  examination.  .  - 

RaieigKs  Tfjfoon  of  1836. 

The  facts  which  have  been  chiefly  reUed  on  for  establishing  a 
southwestern  coutse  for  this  gale,  sure  contained  in  the  report  of 
H,.  M.  S.  Rsdeigh,  Which 'was  overset  .and  disabled  in  this  gale, 
in  the  Chin*^  Sea,  when  under  bare  poles :  which  report  I  have  as 
follows:  .'       -  ...  ,       - 

'*  fI,M.  Brig  Rmldgk,  Aug.  1 ,  1835:— Working  out  of  Macao  Roads. 
— At  noon,  east  end  of  Grand  Ladrone^  E.  I  S. — Aug.  2d,  at-nooo^  S.  & 
e^  of  Formosa  N.  85  E.,  340  miles  :  fine  weather  all  daj^ — Aug.  3d, 
at  noon,  S.  etid  of  Formosa  N.  82i  E:,  252  miles.  Fine  weather  aifdaj. 
— *-Aug.  4th,  lOh.  2Um.  a.  m.  ckwe  reefed  topsails  and  courses : — 12h.  3Qin, 
p.  m. — barometer  fell  from  .noon  iVv  •  took  in  mainsail  and  foresail  ^— at 
Ih.  3(hn.  got  all  snug ;  vessel  going  through  the  water  between  3  and  4 
knots ;  barometer  29.40,  Ming ; — at  7h.  30m:  wind  reered  to  N.  N.  R 
and  tyfoon  commenced ; — at 8  p. m.  barometer  29.Bd,  falling; — 8ii.  dOm. 
tyfoon  increasing:— 10  p.  m.  close  reefed  ibrelr^saii'iLpd  set  it; — tyfcwu^ 
veerings  to  E.  N.E.  with  a. heavy  sea; — at  midnijght  tyfoon  increasing; 
barom.  29.04,  fall'mg.  / 

"  Aug.  5th. — 3  a.  m,  tyfoon  veeriilg  round  to  E.  S.  E.,  stfll  increasing 
in  violence ; — Oh./ 30m.  barometer  28'i25; — 8  a.  m,  tyfoon  increasing ;- — 
9h.  30m.  a.  m.,  if  possible  blowing,  heavier,.  sA^  went  owr  .*-^In  this  aw-^ 
fill  situation  ship  lajr  for  ^bout  20  minutes ; — ^9h.  5Pm.  lower  masts  went 
by  the  board  and  ship  righted  with,  seven  fbet  water  in  hen  hold ;  barom^ 
eterdid  not  fall  lower  ;^^at  noon  tyfoon  moderated  a  Tittle  ;T-4t  6  p.-m. 
tyfoon  more  moderate,  with  a  hefivy  se^ ; — midnight,  stroiig  goets  of  wind 
with  heavy  sea  from  aoaih.''^^Abrt4gBdJram  Canten^  Register  of  March 
14,  1837. 

See  also  the  log  bf  the  Raleigh,  as  it  appears  in  Col.  Beid's  work, 
which  contains  ai  sketch;  showing  the  ^josition  pf  the  Raleigh,  as 

- .  ■  ■    I     —  ^ 

*  Ameri<5an  Govt  ^lof^  ISth  edi^n,  p.  629:- 

t  See  Nautical  Magazine  for  M ay»  1837,  pp.  dOS^^SOG. 


Digitized  by  VjOOQIC 


Raleigh's  Tyfom  of  1835. 


^tl 


given  in  the  log,  fuid  illustrafing  the  direction ''of  the  wind;  Col. 
Reid.  has  also  given  the  jwsition  of  a  schooner,  which  encoun- 
tered thejyfeon  in  Jat.  18^  2'  N.,.  Ion.  115^  6Q^  E.,  of  which  I  had 
previously  received  no  account.-  ,1  will  how  sijbmit  6ilch  evi- 
dence as  I  possess",  in  addition  to  the  account  furnished  by  the 
Raleigh ;  adding,  aW>,  a. sketch  and  figure  illustrating  the  course, 
and  progress  of  thetyfoon ;  and  ^which  was  prepared  and  stereo- 
typed some  months  since,  in  reference  to  furnishing  an  account 
of  this  hurricane.  . .'    - 

At  McLcao,  where  the  tyfb6n  was  experiencigd  on  the  5th  and 
6th,  many  hbuses  were  greatly  damaged ;  also,  many  lives  were 
lost  in  the  inner  harbor,  and  some  vessels  (Jriven  on  shor^.  The 
direction  and  changes  of  the  wind  at  Macao  are  not  stated;  but 
wfe  are  favored  with  the  following  valuable  table  of  the  state  pf 
tiie  barometer  during  the  period  of  the  storm. 


"August  5tX. 

I  h.  m. 

Baftoftt. 

h.  m.            *        Barom. 

b.   m.          '         Barom. 

0  46  a.m. 

28.30 

6  45  a.  m.         29,12 

1  00  a.  m.        29.47  ■ 

1  90 

«(tar«028-.05.1 

7  45    "            29^ 

2  30  p.  m.         29.28 

1  25 

i< 

28.08 

«  15    "   -        29.21 

6  00    "           29.20 

1  45 

u 

28.20 

8  45    "           29:23 

7  20    «           29.12 

1  65 

« 

28.30 

9  30    "            29.27 

9  00    "            29.06 

2  00 

u 

».d7 

10  25    "            29.30 

10  2(k  '!            28.W 

225 

-*€ 

28.66 

11  00    **           29.34 

10  4S    "    .  .    ^QH 

2^46 

it 

S».68 

2  00  p.  m.         29.42, 

11  06  '.  "           28.85 

-,3  M> 

it 

.2^.75 

and  continued  rising  to 

11  80    "            28.75 

3  40 

t< 

28.83. 

29.65;  *t  which  point  it 

11.63    «           38.«S 

4  10 

\ 

28.90 

^osually    stands    during 

,      AMgnsteHi.  .  . 

4  46 

u 

.26^7 

fine'  weather."*— Can- 

0  16  a.  m.         28.60 

5  15 

it 

'    29J0Q   ton  Register,  Aug.  15. 

0  80    "            2840 

««0 

€(• 

29.0&  1 

,  ■              .  ,  - 

'^  This  table  affords  in  itself  good  evidence  of  the  passage  of  the 
centre  of  the  vortex  near  to  Maeaoi  T 

At  Canton,  (60  nriles  north  of  lifocao,)  the  tyfoon  began  on 
the  evening  of  the.  '5th,  after  three  or  four  (jlays  of  very  hot 
weather,  with  northerly  winds,  and.  continued  throughout  the 
night  axid  the  next  day,  It^  -violence,  was  greatest  about  two 
o^clock  on  /the  tnorning  of  the  sixth.  The  following  is  an  ae- 
eount*  of  the  state  of  the  bardmeter  and  wind^  at  Canton : 

*  This  relates  to  '*  fioe' weather"  of  the  B-  W.  moosoen  ;  the  nieaD  of  the  barom- 
etef  for  July  and  August  being,  at  C^on,  0.40  in,  latter  than -for  December  and 
January,  jih  tho,N.  £.  mensoon;  This  barometer  at  .Macao  appears  to  stand  about 
0.15-  or  0.20  inch  fo^ver  in  its  adjustment  than  that  used  at  Canton  for  thrreports 
in  the  Canton  Register,  the- mean  of  which  fbr  .five  years  is  dO;027^  Many,  if  not 
most  ot  the  common  ship  bah>meterv, -stand  too  low  ib  their  adjustment. 


Digitized  by  VjOOQIC 


212  Raleigh's  Tufofm  of  1M6. 

>  -August  ith, 

9  a.  m.  barom.il9.'/9  WindN.  W.     Fine  wealher. 
4  p.  m.      *\     29.70    •  *'     N.  by-W.    Moderate  breeze. 
August  6th. 
,9  a.  m.  ^  ;'      29.62  Wind  N.  and  R  W.    Fair  Weather. 

4  p.  IB.       ^    -  29.54      **     unsettled— Rain  and^^^sl^  breeze. 
12  p.  m.    :  i*      29.37      "     N.  blowing  hard  and  in  hea?y  gusts. 

August  6ih. 

5  a.  ra.      *'      29.34,  Wind  N.  K  blowing  hard  withlieayy  rain. 
9  a.ni.       •*      29.51       "     RE.  ^  ."  '' 

-11  a.  m.       **      $i9.58      "     S.  E.4)lowirig  hwxl,--aiieder«tjpg: 
.   5  p.m.       "      29.70      "    S.JE.. 
11  p.m.      "      29.85      "    S.E.      -     ;.  •    •'   ' 

'    AugustltL- 

8  a.  m. '    '*      29.94  Wind  S.  E.  Cloudy.— Con^Ud from  the  Cast- 
ton  S^mster, 

On  Wednesday  the  5th  inst.  a  Tyfoon  swept  oyer  the  city  bT  CantdD. 
li  began  in  the  eveoitig.  and  continued  throughout  the  night  and  the  next 
day,  blowing  its  best  about  2  o'clock  in  the. morning.  The  damage  done 
by  the  Tyfoon  at  Canton  is  small,  hot  not  so  at  Kumsbigmoony  Macao, 
and  elsewhere  on  the  coast-r-^'^f'*^^  Pdper, 

The  American  ship  Levant,  Capt.  Dumaresq,  Which  anived  on 
the  r.tb  of  August^  the  day  after  the  gale,  came  in  with  royals  set, 
from.  Gaspar  Island,  in  fourjteen  days,  having  had  Ugl4  winds  all 
the  way  up  the-  China  sea,  and  did  not  feel  the  tyfoatL  This  im- 
portant fact  is  stated  in  the  Canton  Rejgister  of  ^August  11th, 

Extract  from  a  private  letter  Irom  <on>  boird  the  ehip  Ltidy  Htmt$, 
which  led  Macao  Roads  a  day  or  two  before  the  storm,  and  retomed  to 
Kumsingmoon,  after  the  gale. 

"Early  on  the  morning  of  ihe  5th,  wt  obserfed  indications  of  bad 
weather.  At  10  a.  m.  the  wind  freshened  |i  little  from  the  same  cpiarter 
it  hs^d.been  for  the  last  twej^ty  four  hours,  viz. ,iur/il»*  so  we  thought  k 
best,  to  turn  h^r  head  back  again  to  look  for  shelter,  fancying  oorsel? es  to 
be  about  thirty  fiye' miles  off  the  land.  We  carried  a  press  of  sail  until 
noon,  when^we.  found  weiiad  too,  great  a  distance  to.rtin. before  we  could 
get  into  shelter,  and  expecting  it  would  ge^  so  thick  that  We  could  not  see 
our  way ;  so  we  turned  her  h^a^  to  sea,  and  clapped  on  as  ^uch  sail  as 
she  could  stagger^  under,  steiring  &  E.  htf  E.  The  wind  being  fhcA  at 
north,  we  were  desirous  of  getting  as  far  off  the  land  is  possible,  e:q)ech 
ing  the  wind  round  to  the  eastward,  there  being  a  most  trefmendous  s0eU 
Jrom  that  qqarter.  At  4  p,  m.  it  was  blowing  in  severe  custs,  and  we 
shipping  a  good  deal  of  water,  and  the  ship  becomin;^  unmanageable. 
About  8h.  30m.  the  wind  began  to  veerio  the  west^  but  continued  to  Blow 
as  hard  as  ever,  tillTnidnight,  when  it  drew  rousid  ta^outh^  and  moderated 
a  little.  It  continued  to  ^low  hard  from  that  quarter  until  noon  of  the 
6th,  when  it  moderated  fast,  and  we  began  betidmg  other  sails  in  toom  of 
those  that  were  split.     Wheii  tl^e  gale  4M>mineffced»  which  we  consider 
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k  did  iU  I  p.  m.' on  the  Sth^  ^9^  were  iboiit'tw'enty  miles  eajst  of  the  Le^a ; 
where  w6  were  when  it  ended,  it  is  hard,  to  say,  as  we  saw  nothing  till 
the  morniog  of  the  7th,  when  we  made  Mondego  Iskhd.  We  hardly 
think  we  could  have  had  the- gale  so  heavy  a»  those  inside;  and  what  is 
most^extraordinary,  the  wind  with  them  veertd  to  the  eastward  round  to 
south;  but  with  us  it  Teered  to  the  u>estward  round  to  the  sou^h.^  it  was 
fiMTtunate  for  us  that  it  yeer^  to  the  westward ;  for  had  it  veered  to  eas^ 
ward,  we  should  most  likely  have  been  driven  on  shore  among  the-  isl- 
ands, as  we  could  not  basre  been  more  than  fifty  miles  off  the  land  [?]  at 
8  p.  m.  on  the  MiJ'-^Abridg^ed  from  ihe  Canton  Register  of  August 

Oh  the  reduced  chart  which  is  given  herewith,  the  tracks  of  the 
Lady  Hayes  and  the  Levant  are  laid  do\^  by  estimate,  £rom  the 
prii^d  vaccQunts.  The  sms^  dotted  drcle  B,  siirrQund^  by  the 
storm  arrows^  is  Supposed  to  indicate  the  position  of  the  centre  of 
the  storm  at  the  time  the  Raleigh  was  overset-;  and  the  position 
of  the  latter  should  b^  marked  somewhat  nearer  thisiciicle,  ac- 
cbrdmg  to  the  lat.  and  long.  <^  Ae  Raleigh  on  the  5th,  which 
Col.  Reid  has  given  in  her  log.  Th^  oourse  of  the  storm  appears  Jo 
have  been  N.  72^  W.,  an,d  its  centre  is  impposed  to  have  bcfen  op- 
posite the  Raleigh}  about  8A.  2097»ra.  m.  on  Uie  5th  j  but  this  cannot 
be  ascertained  with  precision,'  ais  the  indications  of  the  barometer 
do  not  appear  to  have  been  closely  watched  and  recorded  dur^g 
this  terrific  period  of  flie  storm: 

Having  showTi  the  potatory  chiuracter  of  these  tempests,  I  con- 
sider the  depression  of  the  barometer  which  attends  them,  as  jbe- 
ingduetothe  rotative  action;  and  the  point  o£greatest depression, 
as  indicatiiag  the  true  centre  (»r  axis  of  the  istoroL 

Prom  the  evidence  now  l)efore  us,  we  arrive  at  the  following 
facts:      .;  /  ,  ^ 

1.  Thiait  the  Rafeigh  met  a  gale  which  set  in  with  the  wirid  ai 
N.,  veering  round  by  the  E.  to  S.  E.  and  South-       r  ■        -   ^ 

2.  That  at  the  harbors  and  roads  "  insid6,"  (Macao,  Kunasing-. 
moon,  &c..)  as  WeU  as  at  Canton,  the  gale  occurred  a^  a  later  pe- 
riod; and  the  wind. also  set  in  at  North,  awl-veered  to  B»  andS. 
E,,  in  a  nianner  similar  to  thayt  reported  by^e  Raieigh.  .  ^ 

3.  That  with  the  ship  Lady  Hayes,  off  the  islands,  near  Macao, 
•  the  wind  also  set -in  at  North;  but  thci  rfiip  steering  S^R  by  E. 

under  a  pness  of  sail,.(and  doubtless  falling. off  with-  the  heavy  sea 
-  from  eastward,)  the  wind,  towards  th^  middle  of  the  gale,  began 
to  veer  towards,  ihe  West;  whence  it  drew  rowhd  tp  South,  to- 
wards the  close  of  the  gale.         y    ^ 
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4  That  thfe  vidtaace  <rf  thenjrind  wia  ap^^ 
<Ac  AdWg^A,  than  with  the  Lady  Hayes: 


6.  That  the  gate  was  experienced  by  an  English  schooner, 
Atig.  5th,  inlat.  iS^jJrN.  Ion.  IISOSCKE.;  but  the  Zrewin/,  arri- 
v^g  on  th^  7th«  in  her  coiarse  through  tfie  Cbina  sea,  didnoie/^ 
counts  f  he  gale.  ^  . 

-6;  That  the  fall  alid  rise  of  the  barometer  at  Macao,  and  wiA 
the  Raleigh,  and  the  strength  and  changes  of  wind  with  the  latter, 
were  such  as  a^  often  exhibited  neai  the  centre  of  a  hurricane ; 
and  that  the  minimum  depression  of  the  barometer  oocUJrred  about 
seventeen  himrs  laier  at  Mocckt,  than  with'ihe  jfitefc^A. 
These  liMtsseem,tp  establish  the  following  conclusions: 
1.  ^hat  the  Tyfoon  advanced  m  a  westerly  directum.       ^ 
S.  Negatively  ;-^hat  it  did  iw/ pass  through  the  China  sea,  fi^ 
N.  K  to.S.  W.,  ncir  on  the  opposite  of  this  conrse.       -     ' 
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3.  That  it  was  a^  progressive  whiriwindstormi  turmng  to  the 
fc/l!^'ajpound  its  axis  of  rotation*    ^• 

4.  That  its  centre  of  totation  passed  to  the  northwgrd  of  the 
Lady  Hayes^j  and  to  the  ^ou^Airord  of^die  Jtafe^^andof  Qofnimy 
and -the  anchors^es  near  Macao ,  and  ^t^arly  oti  the  Uhe  A,  B,  C, 
as. marked  on' otbr  cJiart,       /  .      ■ -•        ^      ^      ^ 

5.  That  the  rate  of  its  {Mrogress  was  about  ;96tr^nteen  nauHotd 
fndles  per  /mar.  -  •  .    ^ 

'  6,  /That  the  extent  or  diamet^  of  the  Solent-  part  of  the  gald, 
as  deduced  fixHp  its  duration  and^ate  of  pregress,  was  about  firar- 
hundfed  nautical  jpdil&s,  or  ^ual. tasiz  or  seven  degrees.of  latitud^. 
^  7-  Thai  the  latter  induction -agrees  with  the  geographical  evi- 
dence which  has  been  obtained  of  the  visitation  of  the  storm. ' 

The  progress  of"  the  tyfbon  being  taken  at  17  miles  per  hour, 
^it  follows  that  the  exce^  of  velocity  of  the  wind  ut^E.  with  the 
Raleigh,  over  that, of  the  wind  at  W.  vrith  the  liady  Hayes,  sup- 
posing the.  rotation  toiiave  been  in  a  circle^^would  be  more  than 
thirty  miles  an  hour;  allowing  nothing,  however,  for  differeiKse 
of  retardation  of  the  surface  .wjnd,  and  not  taking inta  the  account 
the  additional  retardation  which  the  we^t  wind  of  the  Lady  lla^eQ^^ 
must  have  been  subject  to,  itx  its  recurving  course  over  the  land. 
If  a  circle  be  drawn  on  the  chart 'atquQd  «ach  ^of  the  points  B  and 
.  C,  with  ^  radium  eqpal  to  3  or  3^  degrees  of  li^udef,  th^se  circles 
will  comprise/ sor^e what  nearly,  the.iield^.of  acticm  of  the  stormy 
.  at  the  two  period^s  of  9^a.  i^.  dif  the  5th, -And  2  a.^  mV  on  the  6th  ci 
August.  '      >  . 

Theprogressive  velocity  and  course  of  thu»  t3rfoon,  is  neflrly 
the,  sam^  as  that  of  the*  Trinidad  hurooane  of  Junoi  1831 ;  anil 
Che  ratis^  of  ptogpession  also  corresponds  he^y  to  that  ol  tba  inb- 
ttguahucricsoie  of  August  i2th,  1839.  S^e  tracks  Nob.  I,  aaid  y,; 
m  my  chart  jo£  the  contuses  of  hiil^6anes,-  in  the  April  Na  of  the 
.  Nautical  Magazine,.  1836.*  "*'*  •    .,. 

'  This^^xamination  of  the  case  before  its,  ap()eecs  to  show  that 
the-direction  of  rotaticm,  and  the  oourse  of  progfession  of  this  ty^ 
foon,  while  crossing  the  China  sea,>agi«envith'  those  of  the  hurn^ 
canesof  the  West  Indies;  B^d^thsX^its  oourse  wm  not  contrMdiy 
or  materially  influenced,  iy  1^  exisUng  soi^bwtst  fnot^soon. 

'—  ''''.'  '— — ■• '  ^\  ":  ^ — -^ -r-^— "■ 

>  *  For  thin  ahf^ty  pee .  nho  Siyimai'ft  Joanfri^  Vol.  XXXI',^r  Reld  on  the  Law 
oTStoriM,Cl>artIII.  :        ^;-.  ,  ^  -•      . 


.       digitized  by  Google 


216  RaUigKs  Tn/mt  ^  1835.       - 

Methods  for  Escaping  its  yiolencs,  .   .   • 

'The  prefessioDalfeadjWd  of  the  Neoiticai  Magazine  will  oattirally 
UKpike  for  the 'best  niethod  by  which  the  Raleigh-  migbt  hate 
airoided  the  heaH;  6f  th^  tyfoon^  had  iti^  trite  character,  a^  prohar- . 
ble  course,  been  know-n.  Ta  this  I  answer,  that  theHedeigh  being^ 
bofind  io  tha  Basheie  islands,  and  having  sea  room,  and  ftie  gale 
having  set  in  {Tovsi  N.  or  N.  N^  R,  which  showed  that  th&.ahip 
was.then  hot  far  from  the  centre  of  its  path,  its  greatest  severity 
could  have  been  avoided  by  either  of  the-  following  tnethods  : 

\First,  by  tacking  to  the  N.  W.,  upon  the  wind,  and,  as  th^  lat- 
ter veered  ectttward^  hauling  up  for  Formosa- and  th^  Bashee  isl- 
ands, s<^  far  and  aa  fstst  as  tixe  veering' of  the  gale  inuthis  directioa 
might  allow.  /   ,      , 

Second,  by  standing  away  to  W.  S.  W.  wiiji  a  view  of  saving 
time  as  well  as  distance,  in  the  escape,  and  keeping  off  more  to 
the  southward^  as  the  wind  should  veer  to  the  westward ;  and 
wh^  the  barometer  began  to  rise,  by  bearing  away,  under  the 
heel'  of  the  storm,  lor  her  point  of  desUnation. 

The  advantage  of  the  first  method  ^ould"  consist  ia  having  to 
pxn  a  shoi^er  distanee  off  her  course,  in  order. to  ayoid  tfact  centre 
of  the  gale.  Its^aisadvantages  consist  in  being  too  much  beaded, 
off  at  the  ^utset^  and' perhaps^  in  getting.  to5  4ar  northward  to 
make  the  best  of  the  S.  W.  monsoon,^^afW  the  gale  diould  have 
terminated.  .  The- adv^tages  of  the  second 'method  Would  con- 
sist, in  running  off  more  rapidly,  with  a  fair  wind  and  sea ;  in  get- 
ting under  the  southern;  semi-circuit  of  the  gale,  where,  owing  to 
the  ddurse  of  the  wind  being^  counter  to  the  prbg^e^i  of  the  stoim, 
it  becomes  less  violent ;  in  having  almost  throughout,  a  fair,  ixv- 
stead  of  a  head,  wind  5  and,  finally,  in  being  left  by  the  storm  to 
the  wtndwaid  of  the  point .  of  destination,,  as  regards  the  eidsting 
monsoon.  The  disadvantage^  if  anyj  of  this  method  would  eop- 
sist  in  th^  greater  extent,  of  the  rout ;  *  but  a^  this  would  be  accom- 
-pUshcd  ilhder  far  naore  favorable  circumstances,  and'  probably  in 
much  less  time  thatf  the  m^hcm,  it  can  hardly  be- counted  as  an 
objection.  It  would,  however,  have  been  necessary  to  avoid  the 
Paraceb>  in  shaping  the  southern  course.     ^ 

The  second  method  for  avoiding  the  hearl;  of  this  storm^  there- 
£Dre,  would  appear  to  have  been  preferable.  But  had  thfr  idup 
fallen  under  tl^  'more  northern  portion  of  ihe.gale,  toward  the  dot- ' 
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ted  line  which  crosses  Formosa,  thus  taking  the  wind  first  at  N.  E., 
or  E.  N.  E.,  she  should  have  kept  to  the  wind,  with  her  head  to  the 
northward.  But  if  her  position  had  been  nearer  the  dotted 
hne  which  crosses  Luconia,  taking  the  wind  first  at  N.  W.,  she 
should  first  have  brought  the  wind  on  her  starboard  quarter,  and 
subsequently  have  bore  away,  as  the  wind  veered  by  the  west. 

Some  further  notices  of  tyfoons  may  now  be  added,  to  show 
that  the  results  just  noticed,  are  not  peculiar  to  this  storm  alone, 
and  that  other  tyfoons  of  the  China  sea  pursue  a  similar  course, 
and  exhibit  the  same  rotative  action. 

Canton  Tyfwm  of  Aug.  3d,  1832. 

At  Macao  the  wind  set  in  from  the  north,  and  reached  its  greatest 
height  about  1  p.  m. ;  continuing  with  the  ^me  violence  till  5  p.  m.,  when 
it  veered  suddenly  to  the  southumrd,  but  with  diminished  strength.  When 
the  fury  of  the  gale  was  exhausted,  the  quicksilver  rose  at  the  rate  of 
three  tepths  per  half  hour.  Barometer  Aug,  2J,  8  a.  m.  29.68 ; — 8  p.  m. 
29.34  \—Aug.  3d,  8  a.  m,  29.34;— 5>.  m.  27.88.  Other  land  barome- 
ters differently  adjusted,  fell  to  27.96  and  28.05. 

At  Cap-shuy-moon  the  gale  began  at  N.  and  N.  W.,  between,  which 
points  it  blew  with  tremendous  iriolence ;  shifting,  towards  the  concBision, 
to  S.  E.  whence  it  blew  more  moderately.  The  barometer^  in  the  early 
part, /e///(?  28.20. 

The  American  ship  Don  Quixote  left  on  the  day  before  the  tyfoon ; 
and  returned  on  the  5th  with  loss  of  mainmast. 

Since  the  tyfoon,  the  British  brig  John  Biggar,  from  Manilla,  has  come 
in  dismasted.  The  Spanish  brig  Veloz,  also  from  Manilla,  has  arrived 
with  loss  of  mainmast. 

A  letter  from  the  commander  of  the  Dutch  ship  Fair  Armenian,  which 
foundered  about  thirty  miles  westward  of  the  Grand  Ladrone,  says : — 
"  On  the  evening  of  the  2d  inst  we  made  the  Grand  Ladrone,  and  on 
the  morning  of  the  3d  it  came  on  a  tyfoon  blowing  off  the  land ;  this 
about  noon  increased  to  a  tremendous  height  and  dismasted  us ;  unship- 
ped and  broke  our  rudder,  and  carried  away  a  great  part  of  the  bulwarks. 
The  gale  wa»  at  its  height  about  4  or  5  p.  m.,  and  after  dark  gradually 
moderated." 

The  Edmonston,  Caledonia,  Esperanqa  and  Italy  have  come  in  witlv- 
out  damage.  The  Caledonia  on  the  3d,  when  in  lot,  17°  N.,  Ion,  113^50' 
E.  experienced  a  strong  gale  from  W,  veering  to  8,  W.  and  S.,  with  a 
heavy  and  confused  sea.  The  baropteterfpll  to  28.50.  The  Edmonston, 
on, the  same  day,  when  within  seventy  miled  of  the  land,  felt  the  same 
weather,  which  brought  her  under  bare  poles  for  four  hours. 

Ai  Bocca  Tigris,  the  weight  of  the  tyfoon,  which  in  Canton  and  Wham- 
poo  ranged  from  N.  to  N,  E.,  was  felt  about  4  or  5  p.  m. ;  the  barome- 
ter standing  ai  29.10.  About  G  p.  m.  the  quicksilver  rose  and  Ihe  gale 
began  to  abate. 

At  Canton,  Aug.  3d,  Blowing  hard  at  N.  and  N.  K  with  violent  gusts; 
barometer  29.15 ;  and  ibr  the  most  part  rain.  Aug,  Ath.  First  part  blow- 
ing hard,  wind  8,  E,  barom.  29.70 ; — ^middle  and  latter  part  strong  breezes 
and  fine  weather. — Canton  papers  of  August,  1832. 
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Extract  from  th^  journal  of  am  AtmerteoH  sl^pmaster  hound  to  Cat^ 
torn.  "  Aug.  2d.  1832,  (nautical  time,)  to.  18^34'  N.,  hn.  114^  E.; 
barom.  211.56/  First  part  light  and  baffling  winds  from  E.  to  N.  E.  and 
N.  and  hazy  : — middle  part  the  same : — At  4  a.  m.  cabn,  barom,  29.59 : — 
At  4.30  a.  m.  a  breeze  sprang  up  from  W.  N.  W. ; — made  all  sail  by  the 
wind.  Latter  part  and  end,  strong  W.  N.  W.  wind  and  rough  head  sea. 
Took  in  the  royals,  flying  jib,  and  fore  and  roizen  top  gallant  sails.  Ba- 
rometer at  noon  29.40.  The  weather,  however,  looks  very  fine,  and  the 
breeze  is  steady  at  W.  N.  W.  to.  19°  64' JV.,  Ion.  113°  50' JB. 

Aug,  3d  commences  with  a  strong  steady  breeze  at  W.  N.  W.  and 
hazy  weather,  barometer  falling  fast  At  2  p.  m.  down  to  28.98,  but  not 
the  least  unfavorable  appearance  in  the  clouds,  sea,  or  weather.  £Tbe 
ship  was  at  this  time  running  into  the  path  of  the  gaJe,  fit>m  its  southern 
side.]  I  must  acknowledge  that  the  rapid  fall  of  the  mercury,  within  the 
last  ten  hours,  has  alarmed  me  not  a  little,  and  we  are  now  preparing  for 
the  worst  of  weather. — At  4  p,  m,  barom,  29.25  and  the  wind  freshening ; 
single  reefed  topsails.  The  old  tars  who  have  seen  sail  carried  on  this 
ship  through  thick  and  thin  in  the  stormy  regions  of  the  southern  ocean, 
now  look  at  eaclf  other  with  amazement  at  such  preparation  for  apparently 
nothing.  Towards  evening  the  weather  begins  to  look  unfavorable ;  the 
sun  went  down  in  a  body  of  clouds,  deeply  tinged  with  red ;  not  the  rich 
and  variegated  tints  fliat  give  rise  to  pleasurable  sensations  to  all  who  look 
upon  them,  but  the  fierce,  glaring,  angry  red  that  creates  distress  in  the 
bosom,  particularly  of  a  mariner.  After  sunset  the  moon -(at  the  2d  quar- 
ter) could  be  seen  at  intervals  through  the  clouds  that  are  driving  from 
the  N.  E.  at  the  rate  of  twenty  knots,  and  the  lightning  shooting  up  from 
every  point  of  the  compass.  At  Sp,  m.  barom.  29.15.  Took  in  all  sail 
but  the  close  reefed  fore  and  main  topsails  and  fore-topmast  staysail ;  the 
wind  still  steady  at  W.  N.  W.  Sounded  in  45  fathoms,  the  Grand  La- 
drone  bearing  W.  N.  W.  38  miles.  At  10  p.  m.  the  wind  suddenly  shifted 
to  W.  N.  W.  fN.  N.  W.  ?]  in  a  squall, — Heavy  rain  and  distant  thunder 
until  5  a.  m. : — Had  continued  shifts  of  wind  all  round  the  compass.  At  7 
a.  m.  a  steady  gale  very  severe,  from  about  N.  W.  and  constant  rain : — hove 
to  under  the  reefed  main  topsail: — At  8  a  m,  barom.  29.!} — Latter 
part  and  end,  the  real,  genuine,  unadulterated  Chinese  Tyfoong;  a  steady 
roar  and  constant  rain  ;  took  in  the  main  topsail. 

Aug.  ith.  (P.  M.  of  3d.)  The  first  quarter  of  this  day  eltreroelj  se- 
vere gale  and  thick  weather. — At  2.30  p.  m.  barom,  28.88 ;  shortly  after 
which  it  began  to  rise  : — at  6  p.  m,  29.05; — at  8  p,  m,  29.08,  and  mode- 
rating.— During  the  night,  hard  gale  from  W,  to  W.  8,  W.  and  torrents 
of  rain. — At  4  a.  m.  wind  S,  W.  to  8.  8.  W,  and  hazy  : — made  sail  and 
by  6  a.  m.  had  royal  and  studding  sails  set  Duriqg  the  day  passed  a 
number  of  wrecks,  and  when  we  arrived,  (5th,)  found  that  the  hurricane 
had  been  very  severe  and  caused  immense  destruction." — Nfw  York 
Journal  of  Commerce. 

Canton  Tyfoon  of  8ept,  23J,  1831. 

"Tbe^  American , ship  Galen,  from  the  Sandwich  Islands,  bound  to  Can- 
ton, encount^ed  bad  weather  off  the  Bashee  Islands  on  the  21st  of  Sep- 
tember, and  on  the  23d  near  the  Lema  Islands,  lost  her  roizen  mast,  ibre 
and  main  topmasts,  d^K^. 
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The  British  barque  Agnes,  from  Singapore,  also  tost  her  foremast  on 
the  23d^  and  was  obliged  to  cut  away  the  remaining,  masts.  She  was  at 
anchor  on  the  27th,  about  nine  miles  southward  of  the  Grand  Ladrone. 

H.  C.  ship  Hertfordshire  and  Danish  ship  Norden,  arrived  on  the  25th 
[from  the  southward]  and  experienced  no  bad  weather ;  the  latter  reports 
that  on  the  24th  a  very  violent  sweH  was  running  down  from  the  north- 
eastward, but  the  barometer  indicated  no  change,  and  neither  of  these 
vessels  were  aware  of  the  tempvest  till  their  arrival  at  Ma[cao. 

At  Canton  early  in  the  morning  of  the  23d  September  commenced  a 
hard  northerly  gcde,  which  continued  without  intermission  for  twenty  four 
hours.  The  tide  rose  to  a  great  height  and  much  damage  was  sustained ; 
an  official  return  to  the  authorities  at  Canton,  states,  that  after  it  was 
past,  one  thousand  four  hundred  and  five  dead  bodies  were  picked  up 
along  the  coast.  The  gale  was  far  more  severely  felt  at  Macao  and  Kum- 
sing-moon,  where  it  is  described  as  having  been  truly  dreadful. — Canton 
papers. 

The  narrative  of  Capt.  Lynn,  of  H.  C.  S.  Duke  of  Buccleughj 
appended  to  his  Star  tables  for  1822,  contains  accouiits  of /our 
several  tyfoons  which  were  encountered  by  the  convoy  under  H. . 
M.  S.  Sioift,  Capt.  Hayward,  which  left  Macao  Roads  on  the  15th 
of  June,  1797,  bound  homeward  by  the  eastern  parage,  Th6 
first  of  thesQ  storms  occurred  on  the  19th  June,  in  lat.  22^  y  N., 
Ion.  1170  3^  E. "  The  wind  set  in  at  N.,  and  veered  to  N.  E.  by 
N. ;  but  owing,  probably,  to  the  course  of  the  ship,  veered  back  to 
N.,  and  subsequently  by  N.  W.  and  W.  to  S.     Barometer,  29. 

The  second  was  met  on  the  2d  July,  in  lat.  19^  4f  N.,  Ion.  124*^ 
18'  E.,  and  ended  orv  the  3d.  The  wind  set  in  at  N.  E.-,  and 
veered  by  N,  and  W.,  as  on  the  19th  of  June ;  the  ship  having 
been  kept  before  the  wind,  probably  as  before.  Barom.  28.77. 
The  Swift  is  supposed  to  have  foundered  in  this  storm. 

The  third  tyfoon  was  encountered  on  the  8th  July,  in  lat.  16° 
54f  N.,  Ion.  126°  9^  E.  Barometer,  at  lowest,  2&A0.  This  gale 
conmienced  at  N.  N.  E* ;  but  the  ship  running  to  the  southward, 
as  before,  the  wind,  again  veered  to  N.  and  N.  N.-W.,  and  thence 
shifting,  after  a  lull,  to  S.  S.  W.    ' 

A  fourth  tyfoon  was  encountered  on  the  17th  July,  lat.  16°  64^ 
N.,  long.  126°  y  E.,  in  which  the  wind  set  in  at  the  siime  poiirt 
as  before,  and  veered  also  in  the. same  manner.  Barometer,  28.55. 

These  and  other  facts  had  been  the  basis  of  my  inductions,  in 
relation  to  the  tyfoons  of  China  and  the  storms  of  the  North  Pa- 
cific ;  and  the  voyages  of  Cook  and  others  upon  the  coasts  of  Ja^ 
pan  and  China,  and  the  journals  .of  whale  ships  in  the  Northern 
Pacific,  had  afforded  good  evidence  that  the  same  system  of 
storms  prevailed  in  the  North  P^ific  as  in  the  North  Atlantic 
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From  a  comparison  of  the  foregoing  accomits,  it  appeals  that 
those  ships  suffered  most  severely,  which  fell  mider  the  northern 
semi-circle  of  the  storm.  This  result,  probably,  Would  not  follow 
in  the  higher  latitudes,  where  the  storm  has  recurved  to  the  north- 
ward an4  commenced  its  easterly  course. 

Hurricanes  of  the  Asiatic  jSeas. 
•    It  is  generally  believed  that  the  hurricanes  of  the  Indian  seas 
occii  only  or  chiefly  at  the  change  of  the  monsoons ;  but  this 
.  opinion  appears  to  be  of  doubtful  accuracy. 

Prom  the  valuable  meteorological  journal  which  appears  mcmthly 
in  the  Canton  Register,  I  have  compiled  the  following,  statement 
of  the  periods  of  change  in  the  N.  E.  and  S.  W.  monsoons  at 
that  place : 


Vernal  change  from  n.  e.  to  s.  w. 

183a  From  20th  to  28th  of  Agril. 


Autumnal  change,  from  s.  w.  to  s.  k. 
From  5th  to  12th  of  October. 
"     Ist  to  14th 

on  25th  September. 
"    9th  to  30th 

'^  19th  to  30th        "  ( 

"  10th  to  24th        '*• 


1831.  "        7th  to  17th 

1832.  "  '     4th  to   7th 
1833. '  "     .   9th  to  14th 

1834.  "        3dofAprilto8thofMaj. 

1835.  "        8thto21stofAprU. 
The  Aineripan  ship  Pftrackute,  at  Boston  from  Calcutta,  experienced 

a  very  heavy  gale  to  the  northward  of  18°  N,  lat  m  the  Bay  of  Bengal, 
on  the  23d,  24th,  and  25th  of  August,  1831.  Spoke  the  iVoncb'  fiom 
Bengal  to  Liverpool,  dismasted  in  the  gale. — London  shipping  Ksts, 

Bombay,  June  24<A,  1837. — One  of  the  severest  gales  th^t  has  occurred 
here  for  the  last  forty  eight  years,  commenced  on  the  evening  of  the  14th 
inst  On  the  morning  of  the  15th  the  scene  of  destniotion  was  displayed. 
The  roaring  of  the  wind  and  thunder  was  truly  awfhl ;  large  palmira 
trees,  six  feet  in  diameter  and  seventy  feet  in  height,  were  torn  up  bj 
the  roots,  and  many  houses. completely  imtoo^d. 

The  accounts  of  hurricanes  in  the  Asiatic  seas,  given  us  by 
Col.  Reid,  are  also  more  common  to  the  tegular  monsoons  than 
to  the  periods  of  change. 

Tyfoon  at  Manilla  and  Hurricane  at  Balasore,  Oct.  1831, 

The  following  account  of  a  tyfoon  in  the  China  sea  in  1831, 
is  interesting  insomuch  as  it  affords  probable  grounds  for  connect- 
ing the  hurricane  at  Manilla,  Oct.  23-24,  with  that  of  Oct  31, 
at  Balasore,  on  the  shores  of  the  Bay  of  jBengal.  - 

Ettract  from  the  private  journal  of  Wm.  F,  Griswold,  Esq.,  Master 
of  the  ship  Panama^  en  a  voyage  to  Canton,  Oct(^er,-18Sh 

^  .  I  t  I  ,  11 

*  From  these  and  like  -Btatoments  of  the  changes  of  the  mansoons  at  other  points, 
some  useful  inductions  might  be  obtained. 
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October  23d,  (Nautical  time,)  lot.  9^^  IT  K,  bn.  1 17°  16'  ^.  Wind 
came  out  at  southward  and  continued  until  10  p.  ro.,  then  died  away  and 
commenced  from  the  northward,  with  a  heavy  head  sea. — Forenoon  breeze 
from  N.  W.  and  clear  weather.     Lot.  9^  45'  iV.,  Ian.  117°  25'  E. 

Oct.  24th. — Pleasant  breezes  from  N.  W.  and  hazy,  steady  weather.  A 
sea  rolling  from  the  northward.  I  suppose  there  has  been  a  gale  in  the 
China  sea  which  has  not  yet  reached  us. — Evening  wind  rapidly  increas- 
ing and  barometer,  falling  from  29.75  to  29.40.  Midnight  reefed  topsails. 
— ^9.  a.  m.  double  reefed  d6.-— barometer  29.20.  Ends  with  tremendous 
gale  from  the  westward  and  heavy  Betk—4>arometer  29.10.  lAit.  11°  51' 
iV.  fon.  118°20' JS. 

Oct.  25/*.^Heavy  gale  from  W.  S.  W.— barometer  29.05.  Gale  haul- 
ing  to  the  southward.  Evening  more  moderate. .  Made  a  little  sail.  Wind 
at7i  p.m.  from  southwestward ;  at  11  p.m.'  from  southward.  In  the 
morning  at  5  o'clock  the  wind  came  out  at  S.  E.  (barometer  ai  29.10)  an4 
blew  a  perfect  hurricane.  Hove  to  under  mizen  staysail ; — barometer  at 
1  p.  m.  29.05-4  p.  m.  29.00—7  a.  m.  29J0^-^  a.  m.  29.20.  I  believe 
this  faU  of  the  barometer  to  be,  in  this  latitude,  very  remarkable. 

This  gale  was  on  the  24th  and  25th  October,  civil  time,  and 
from  its  peculiar  features  and  double  fgJl  of  the  barometer^  theie 
appears  something  like  the  falling  in  of  two  hurricanes  on  the 
same  track.  It  was,  doubtless,  in  whole  or  in  part,  the  samfe  hur- 
ricane that  visited  Manilla  on  the  night  of  the  23d  of  October, 
and  which  is  noticed  by  Col.  Reid.  The  irregularities  of  the 
storm  may  have  been  caused  by  its  passage  over  the  Philif^ine 
Islands,  the  Panama  being  then  off  the  Strait  of  Mindora,  and 
about  210  miles  from  Manilla.  I  have  deemed  it  not  improbable, 
that  this  storm  was  the  same  that  visited  the  Bay  of  Bengal  on 
the  31st  of  the  same  month,  and  was  so  destructive  at  Balasore, 
and  on  the  neighboring  coast.  The  course  from  the  Panama's 
position  to  Balasore  is  about  N.  73^  W.,  and  the  distance,  say  1920 
miles,  which  would  give  a  rate  of  progression  of  11 J  nautical 
miles  per  hour ;  which  coincides  with  other  storms  which  have 
formerly  been  examined.  It  is  important  to  ascertain  if  this 
storm  crossed  the  Burman  Empire,  immediately  previous  to  its 
appearance  in  the  Bay  of  Bengal, 

Panama^s  Hurricane  in  Indian  Ocean,  January,  1832. 

In  order  to  add  to  the  stock  of  available  facts  for  tracing  the 
storms  of  South  latitude,  I  add  the  following  account  of  a  hur- 
ricane in  the  Indian  Ocean,  on  the  25th  of  January,  1832. 

"January  2&th,  (nautical  time,)  Lat.  20^  14  S.  Lon.  809  36'  E. 
Strong  breezes  and  squally,  with  every  appearance  of  a  gale;  barometer 
at  noon  29.57,  having  fallen  from  29.80.    At  1  p.  m.  i^orn,  29.50  ;-^ 
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at4p,m.  29.45;—^  8  p.  m.  ^.50;— at  midnight  29.90 :  reefed,  du^ 
and  brought  the  ship  to.  During  the  night,  heavy  and  increasing  gale 
from  E,  S.  E.  to  E,  At  4  a.  m,  harom,  29.00;— erf  6  a.  w.  28.90; — ai 
8  a:  m.  28.80;— or  10  a.  m.  28.70;— erf  noon  28.60.— Tremendous  gale 
and  dangerous  sea.     Lat.  20^^  14'  ^.,  Lon.  76°  47'  E. 

**  Jan.  26.  Blowing  a  treniendbus  hurricane.  Lost  the  fore-topsail  and 
foresail  and  scud.under  the  fbre-toproast  stay-sail,  which  split,  and  the  ship 
broached  to,  lying  oo  her  beam-ends  in  the  trough  of  the  sea.  Nij^t 
came  on  gloomy  and  dark,  the  hurricane  increasing.  ^/  lOp.  m.  the 
wind  began,  to  abate,  hauling  eastward,  and  finally  to  E.  N.  E. :  ended 
with  pleasant  weather.  Barometer  atlp,m.  28.55; — at  2  p.  m.  28.50; — 
at  4  p.m.  28.45,  (lowest)  ;—at  8  p.  m.  28.50;— a/  9  p.  m.  28.60;— irf 
10  p.  m.  28.70,—- <rt  \\  p.  m,  2S.^T);— erf  midnight  28.90;— a/  lam, 
29iM) ;—at  2  am.  29.10;— a/  3  a.  m.  29.20  ;—at  A  a  m.  29.30 ;— a/  6 
a.  m.  29.  40;— a/  8  a.  m.  29.50;— a/  10  a  m.  29.55;— a<  noon  29.60.- 
Lat,  2F  46^  A,  fon.  75^*  59'  EJ^-^Joumal  of  Wm.  Frederick  Gnswold, 
Esq.,  Master  of  Ship  Panama,  from  Canton,  bound  to  New  York. 

•As  no  change  of  wind  is  specified  at  the  commencement  of  this 
storm,  it  would  appear  to  have  begim  in  the  direction  of  the  south- 
east trade,  the  latter  being  a  fair  wind  for  the  ship,  which  appears 
to  have  been  under  the  southern  semi-circle  of  the  storm,;  and 
the  progress  of  the  storm  towards  the  southwest,  nearly  in  the 
course  of  the  ship,  doubtless  protracted  its  duration.  The  direc- 
tion and  veering  of  the  wind  in  this  stonn,  is  in  perfect  accord- 
ance with  the  facts  and  inductions  adduced  by  Col.  Reid,  relating 
to  the  Culloden's  storm  of  March,  1809 ;  the  direction  of  rotation 
being  towards  the  right,  as  in  other  storms  ia  south  latitude.  This 
hurricane  of  the  Pmiama,  is  one  of  the  storms  on  which  my  own 
inductions  for  southern- latitudes  hdd  been  foimded. 

Natural  System  of  Winds  and  SIotths. 
It  will  be  fo.und  difficult  to'reconcile  with  the  received  theory 
of  winds,  the  facts  which  hav^  claimed  our  attention  while  pursu- 
ing this  inquiry.  To  me  it  appears,  that  Jhe  courses  of  the  great 
storms  may  be  considered  to  indicate  with  entire  certainty,  the  great 
law  of  circulatibn  in  om*  atmosphere ;  and  that  the  long  cherished 
theory  which  is  founded  upon  calorific  rarefaction,  must  give 
place  to  a  more  natural  system  of  winds  and  storms;  founded, 
mainljT)  upon  the  more  simple  conditions  of  the  great  law  of  grav- 
itation. 

Storms  of  Europe. 

The  courses  and  developments  of  the  storms  which  pass  over 
the  island  of  Great  Britain,  are  believed  to  be  more  complex  than 
on  the  shores  of  the  United  States.     It  is  not  improbable,  that  the 
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course  of  many  European  storms  is  in  a  southeastern  direction. 
A  comparison  of  marine  reports  has  shown  me,  that  while  a 
storm  was  blowing  at  W.,  or  W.  S.  W.,  in  the  English  channel, 
it  was  blowing  S.  E.  at  Elsineur ;  at  N^  E.  on  the.  east  coast  of 
Scotland ;  and  at  N.  and  N.  W.  in  the  Irish  channel ;  thus  exhibi- 
ting, plainly,  a  rotation  to  the  left.  The  great  storm  of  Nov.  29, 
1836,  appeared  in  the  north  of  Germany  after  it  left  the  chores  of 
England,  and  other  British  storms  have  also  exhibited  tm  easterly 
progress.  But  it  is  on  careful  investigations,  hereafter  to  be  made, 
that  we  must  rely  for  a  proper  development  pf  the  system  of  Eu- 
ropean storms. 

New  York,  October  20, 1838.  • 


Art.  II. — On  the  Meteor  of  May  I8th,  1838,  and  on  Shooting 
Stars  in  general;  by  Elias  Loomis,  Professor  of  Mathematics 
'    and  Natural  Philosophy  in  Western  Reserve  College,  Ohio. 

On  the  evening  of  May  18th,  1838,  a  very  remarkable  meteor 
was  seen  throughout  most  of  the  northern  part  Of  ^  the  United 
States,  and  a  considerable  district  of  Upper  Canada.  It  attracted 
general  attention  from  its  size,  brilliancy,,  train,  length  of  path, 
and  slowness,  of  apparent  motion.  Observers,  almost  without 
exception,  pronounced  it  the  most  remarkable  meteor  they  ever 
saw.  Having  obtained  observations  at  four  or  five  diflferent 
places,  and  learned  the  general  phenomena  of  the  meteor,  I  in- 
serted a  brief  notice  of  it  in  the  Cleveland  papers,  and  concluded 
with  requesting  information  from  any  one  who  observed  it.  Above 
twenty  letters  were  received  in  answer  to  this  invitation ;  and  as, 
considerable  information  has  been  obtained  through  other  chan- 
nels,-.the  observations  are  as  numerous  as  could  be  desired.  Their 
accuracy  will  be  considered  hereafter.  The  result  is,  that  the 
meteor  was  noticed  throughout  all  the  north  of  Ohio ;  at  Detroit 
and  Ann  Arbor,  in  Michigan ;  at  various  places  in  the  State  of 
New  York;  at  two  stations  i^New  Hampshire;  and  in  various' 
parts  of  Canada.  The  evidence  that  all  saw  the  same  meteor  is 
as  follows :  1.  All  saw  a  meteor  at  the  same  instant.  Through- 
out Ohio,  the  time  was  that  of  early  candle-lighting.  The 
brightest  stars  were  just  becoming  visible.'.  In  New  Hampshire, 
the  time  was  a  Uttle  after  eight  o'clock.     The  phenomenon,  as 
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near  as  can  be  ascertaiRed,  appeared  every  where  at  die  same  ab- 
solute instant.    8.  The  meteor  was  evdry  where  seen  In  the  same 
place.     Not  in  the  same  direction  as  referred  to  the  points  of  the 
compass,  but  occupying  the  same  absolute  position  as  referred  to 
the  earth's  surface.     That  is,  the  appearances  are  perfectly  ex- 
plained by  supposing  a  single  meteor  of  great  size,  elevated  about 
thirty  miles  above  the  earth's  surface,  to  have  described  a  nearly 
horizontal  path  of  more  than  two  hundred  miles.     Such  a  sup- 
position will  satisfy  all  the  observations  within  the  limits  of  the 
unavoidable  errors  of  observation.     3.  The  meteor  was  every 
where  of  remarkable  size.  .  It  was  of  such  splendor  as  is  very 
seldom  seen.     4.  It  exhibited  a  train,  besides  several  peculiarities 
so  extraordinary,  as  to  identify  it  without  danger  of  mistake.     It 
broke  into  several  fragments  which  fell  behind  the  main  body 
and  followed  at  some  interval.     This  will  be  considered  more 
fully  hereafter.     These  four  facts  combined,  prove  conclusively 
that  it  was  indeed  the  same  meteor  seen  bythe  different  ob- 
servers.    The  evidence  is  the  same  in  kind,  and  well  nigh  the 
same  in  dogree,  as  that  which  assures  us  that  it  is  one  moon 
which  is  seen  in  the  northern  and  southern  hemispheres.     As- 
suming, then,  that  all  the  observations  were  made  upon  a  single 
object,  I  proceed  to  detemune  as  accurately  as  possible  the  height 
and  course  of  the  meteor.     At  Hanover^  N,  H.,  the  meteor  was 
observed  by  Professor  Hubbard.     When  first  noticed,  it  bofe  S. 
80^  W.  elevated  above  the  horizon  9^  38' ;  it  disappeared  N.  69^ 
W.  at  an  elevation  of  3?  24^     These  numbers  w^re  obtained  by 
measurement  from  the  remembered  position  of  the  meteor,  and 
were  communicated  to  me  by  Professor  You^hg.     At  Clinton,  in 
New  York,  the  meteor  was  observed  by  Professor  Catlin,  of  Ham- 
ilton College.     It  first  appeared  S.  13°  25'  W.^  elevated  4^  3(K ;  it 
disappeared  N.  67^  W.,  elevated  8^.    At  an  intermediate  point  it 
bore  N.  ^7^  30K  W.,  elevated  12^  36^. .  At  Buffalo,  N.  Y.,  the 
meteor  was  observed  by  Mr.  R.  W.  Haskins.     He  first  saw  it  a 
Intle  south  of  east,  and  it  disappeared  a  little  east  of  north.     Its 
greatest  altitude  was  .27^.    At  Hudson,  Ohio,  the  meteor  was  ob- 
.  served  by  Professor  Barrows.     It  was  first  seen  N.  83^  E.,  eleva- 
ted 7^ ;  and  disappeared  N.  35^  E.,  elevajted  6^.     Iq  Aim)ra,  a 
town  adjoining  Hudson,  the  meteor  was  observed  by  Mr.  E. 
Brown.     He  first  saw  it  due  east,  elevated  about  8^  ;  and  it  dis- 
appeared N.  30  E.,  elevated  8^.    At  Ann  Arbor,  Michigan,  the 
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meteor  was  seen  by  Messrs  J.  and  L.  Chandler,  to  move  nearly 
parallel  with  the  horizon,  at  an  elevation  of  three  degrees,  accord- 
ing to  "one,  and  of  four  degrees,  according  to  the  other.  It  was 
seen  in  the  N.  E.  quarter,  but  the  precise  direction  could  not  be 
given,  as  the  estimate  was  made  when  they  had  no  opportunity 
of  returning  to  the  spot  of  obseiration.  The  preceding'  obserr 
vations  are  the  most  precise  of  any  I  have  been  able  to  obtain. 
They  were  all  made  by  the  aid  of  instruments,  and  the  chief 
error  therefore  to  be  apprehended,  is  that  arising  fixmi  the  diffi- 
culty of  exactly  remembering  the  apparent  position  of  the  me- 
teor. It  is  believed,  however,  that  in  the  above  observations,  this 
error  is  small.  In  this  first  comparisop,  I  neglect  entirely  such 
observations  as  give  mere  estimates  of  elevation  by  the  eye ;  for 
it  is  a  remarkable  fact,  that  almost  every  one  oveir-estimates  an- 
gular elevation  near  the  horizon.  I  have  made  the  computation 
firom  the  above  data,  and  find  the  perpendicular  elevation  of  be- 
ginning 28.5  miles.  The  place  where  it  then  stood  in  <he  ze- 
nith was  in  Lycoming  coimty,  Penn.,  Lat.  41^  16^,  Long,  l^ 
west  from  Washington.  At  its  explosion,  its  height  was  32.1 
miles,  and  the  place  where  it  then  stood  in  the  zenith  was  in 
Upper  Canada,  Lat.  44°  7',  Long.  2°  west.  At  an  intermediate 
point,  its  height  was  34.8  miles,  and  it  was  then  vertical  over 
Monroe  county,  N.  Y.,  Lat.  A2P  (y,  Long.  0°  46^  west.  The^ 
length  of  path  then  Wto  218  miles,  and  its  mean  course  N.  13 J° 
W.,  passing  vertically  over  Rochester  in  the  State  of  New  York, 
lu'  this  computation  I  have  aimed  to  make  the  positive  equal  to 
the  negative  errors^  and  the  sum  of  the  errors,  disregarding  theii: 
signs,  a  minimum.  -The  beginning,  as  I  have  here  assigned  it, 
rests  upon  the  observations  at  Clinton,  Hudson,  and  Aurora.  .  Il 
appears  not  to  have  been  seen  so  early  in*  its  course  either  al 
Hanover,  Buffido,  or  Ann  Arbor.  The  middle  point  of  its  path, 
near  Rochester,  appears  to  have  been  observed  at  all  the  stations. 
The  observations  at  Hudson  and  Aurora  having  been  made  near 
each  other,  I  consider  as  one  observation,  and  take  their  mean. 
It  Is  Impossible  perfectly  to  satisfy  the  observations.  The  result 
- 1  have  above  given,  makes  the  errors  of  the  observations  as  fol- 
lows: Hanover +^045^;  Clinton  -  2^  64' ;  Buffalo -2^-  Hud- 
son- 6^;  Ann  Arbor  — 44'.  The  positive  are  equal  to  the  nega- 
tive errors,  and  I  am  unable  to  assign  the  meteor  a  position  which 
shall  diminish  the  ^m  of  the  errors*  The  errors  at  Buffido,  Hud- 
VoL.  XXXY.— No.  2.  29 
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son,  and  Ann  Arbor,  are  quke  within  the  limits  of  the  unavoidable 
errors  of  such  observations.  Those  at  Hanover  and  Clinton  seem 
somewhat  large,  yet  when  ii  is  remembered,  that  these  measure- 
ments were  not  taken  till  more  than  a  month  after  the  meteor 
appeared,  I  think  we  must  admit  the  possibiUty  of  errors  of  this 
magnitude.  The  assigned,  termination  of  the  meteor's  flight, 
rests  upon  the  observations  of  Hanover,  Clinton,  Hudson,  and 
Ann  Arbor.  The  errors  of  the  observatiops  appear  to  be,  Han- 
over+27';  Clinton+2';  Hudson+64';  Ann  Arbor- 1<^ 24';  all 
of  which  are  quite  admissible. 

The  observations  at  Clinton  make  the  meteor's  first  appearaix^e 
S.  13^  25'  W.  I  think  it  iMX)bable  there  is  some  mistake  here,  <wr 
if  not,  we  must  suppose  the  meteor  to  have  been  seen  at  Clinton 
much  earlier  than  at  any  other  station.  At  all  events,  it  is  imr 
possible  with  this  single  observation  to  trace  the  nxeteor  widi 
confidence  farther  south  than  I  have  done^ 

It  will  be  observed,  that  the  three  points  in  the  meteor's  path 
which  I  hare  above  given,  do  not  lie  in  a  straight  line.  The 
middle  point  is  more  distant  from  the  surface  of  the  earth  than 
either  of  the  extremes  l)y  2.7  miles,  and  allowing  for  the  convex- 
ity of  the  earth,  the  total  curvature  in  a  vertical  plane  is  about 
six  miles.  But  the  projection  of  the  meteor's  path  upon  a  hori- 
zontal plane,  deviates  still  more  from  a  straight  Une.  The  cur- 
vature here  amounts  to  forty  one  miles,  the  convexity  being 
turned  towards  the  east.  We  may  suppose  a  part  of  this  irregu- 
larity to  arise  from  the  errors  of  the  observations,  yet  I  think  it 
well  nigh' certain,  that  the  path  was  actually  crooked. 

Having  thus  deduced  the  meteor's  path  fjx)m  the  best  observa- 
tions, I  proceed  to_  inquire  how  these  results  accord  with  the  re- 
maining observations.  -  A  meteor  was  seen  at  Rajnnond,  in  the 
eastern  part-  of  New  Hampshire,  a  little  past  8  o'clock,  on  the 
evening  of  the  18th.  It  bore  nearly  west-,  at  -  an  elevation  of 
from  5  to  1(P,  moved  north  westerly,  descending  rapidly  towards 
the  horizon.  This  description  accords  as  nearly  as  could  be  ex- 
pected with  the  position  I  have  assigned  the  meteor.  At  Mount 
Upton,  Chenango  county,  N.  Y.,  "soon  after  sunset,  on  the  eve- 
ning of  the  18th,  a  very  brilliant  meteor  started  fix>m  that  part  at 
the  heavens  which  declines  a  little  to  the  west  or  southwest  from 
the'  point  over  head,  and^pursued  its  course  about  due  N.  W.,  dis- 
appearing behind  the  hills  in  that  direction."  According  to  my 
resulu,  the  meteor  could  not  have  been  elevated  much  above  fif- 
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teen  degrees  at  this  place,  and  if  thi;s 'observation  were  to  be  im- 
plicitly relied  upon,  we  must  infer  that  the  meteor  was  higher 
than  I  have  supposed,  or  that  its  path  was  farther  to  the  east  than 
I  have  assigned  it.  The  language  of  the  observation,  however, 
is  very  vague,  and  I  think  it  highly  probable,,  that  the  observer 
never  saw  the  meteor  so  high  as  his  language  would  naturally 
imply,  but.  inferred  from  its  final  direction  that  it  must  have  ori- 
ginated in  that  quarter.  At  Carroll,  Chautauque  county,  N.  Y., 
a' meteor  was  seen  about  dusk  on  the  evening  of  the  18th.  It 
i^peared  first  in  the  east,  elevated  25  or  30  degrees  above  the 
horizon,  and  disappeared  in  the  north  perhaps  about  5^  above  the 
horizon.  All  this  accords  sufficiently  well  with  my  results.  In 
one  of  the  Canadian  papers,  the  meteor  is  noticed  as  having  been 
seen  in  various  places,  but  the  observations  are  too  vague  to  be 
of  the  least  value.  I  have  received  a  vast  number  of  observa- 
tions from  the  counties  of  Ashtabula,  Trumbull,  Geauga,  Por- 
tage, Cuyahoga,  arid  Hur<Mi,  all-in  the  northeastern  part  of  Ohio. 
The  observations  agree  about  as  well  as  could  be  expected,  if 
they  had  all  been  made  from  precisely  the  same  station,  with -the 
exception  that  the  most  eastern  observations  assign  the  meteor 
somewhat  the  greatest  altitude.  The  altitudes  are'  almost  with- 
out exception  given  too  great,  and  commonly  twice  too  grej^t. 
The  great  variety  of  observations  made  in  the  vicinity  of  Hud- 
son, although  somewhat  loose,  inust  satisfy  any  one  that  the  me- 
teor was  very  distant  and  at  a  considerable  elevation.  No  one 
can  believe  that  a  hundred  difierent  meteoi^,  all  of  themvof  the 
most  extraordinary  kind,  and  characterized  by  the  very  same  pe- 
culiarities, should  appear  at  the  same  absolute  instant,  within  a 
limited  district,  and  all  moving  in  such  directions,  and  exhibiting 
such  appearances  as  would  be  presented  by  one  large,  remote, 
and  elevated  meteor,  while  only  a  single  meteor  appeared  to  any 
one  of  the  numerous  observers.  The  case  seertis  too  plain  for 
further  argument. 

I  have  now,  as  appears  to  me;  assigned  such  a  position  to  the 
meteor  as  reconciles  all  the  observations  within  the  limits  of  una- 
voidable error.  This  determination  is  Hable  to  some  uncertainty ; 
yet  I  believe  the  uncertainty  is  not  so  great  as  materially  to  affect 
any  theoretical  conclusions  to  be  deduced. 

Let  us  now  inquire  for  the  velocity  of  the  meteor,  as-  referred 
to  the  earth's  surface.  The  length  of  path  seen  at  Hanover  was 
201  miles.     The.  time  of  observation  was  estimated  at  eleveit 
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seconds.  This  estimate  is  iMX)bab1y  too  great,  yet  it  gives  the 
velocity  of  the  meteor  18  miles  per  second.  At  CHntoDy  the  path 
observed  was  at  least  218  miles,  and  thp  time  was  estimated  at 
five  seconds,  making  a  velocity  of  43  miles  per  second.  The 
path  observed  at  Buffalo  was  probably  112  miles,  and  the  time 
was  estimated  from  4  to  5  seconds,  which  gives  a:  velocity  of  25 
miles  per  second.  At  Hudson  and  Aurora,  the  path  seen  was 
about  2 18  miles,  and  the  time  estimated  from  6  to  7  seconds,  giv- 
ing a  velocity  of  33  miles  per  second.  These  are  the  observa- 
tions I  think  most  to  be  relied  upon ;  and  the  average  velocity 
resulting  from  them,  is  30  miles  per  second. 

Let  us  now  form  some  estimate  of  the  magnitude  of  the  me- 
teor.    Its  dimeter  at  Hanover  was  estimated  at  one  fourth  that 
of  the  moon,  and  its  least  distance  was  281  miles.     Its  absolute 
diameter  then  was  .65  mile,     At  Clinton,  the  meteor  appeared 
very  much  elongated  in  the  horizontal  direction,  and  was  foUow- 
,ed  by  two  smaller  portions  at  intervals  of  less  than  a  degree  each. 
The  breadth  of  the  head  was  estimated  at  eight  minutes,  and  its 
distance  was  118  miles,  which  makes  the  absolute  breadth  .27 
mile.     The  length  of  the  principal  portion  was  about  one  de- 
gree, that  is,  nearly  two  miles.     The  two  smaller  portions  wh«2h 
followed  in  the  rear,  were  about  a  tenth  of  a  mile  in  diameter. 
At  Buffalo,  also,  the  meteor  appeared  elongatedi  its  horizontal  di- 
ameter being  four  or  five  times  the  vertical.    .Its  least  diameter 
was  estimated  at  half  that  of  the  moon,  and  its  distance  .being 
about  66  miles,  its  absolute  breadth  must  have 'been  .29  imle. 
Its  length  was  four  or  five  times  this  amount.    At  Hudson,  its 
diameter  was  estimated  at  one  third  that  of  the  moon,  and  being 
distant  226  miles,  its  absolute  diameter  was  .^6  mile.     The  ob- 
servations made  in  other  places  agree  substantially  with  the 
above,  and  frooi.them  we  may  infer,  that  the  absolute  diameter 
of  the  meteor  was  about  three  quarters  of  a  mile.    At  the  more 
distant  stations,  the  meteor  appeared  nearly  circular,  but  fifom 
the  nearest  pQints  of  observation,  i(  appeared  decidedly  elongated. 
Almost  all  the  observers  noticed  a  falling  off  of  various  portions 
from  the  main  body,  which,  lagging  behind,  formed  a  species  (A 
train.     Several  of  these  smaller  portions  formed  a  consideraUe 
fraction,  perhaps  one  tenth  part,  of  the  main  bodyitself. 

This  meteor  must  have  counted  of  matter  exceedingly  rare, 
and  of  very  feeble  cohesion.  During  nearly.its  entire  route,  new 
portions  of  matter  were  continually  detaching  themselves  from 
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the  main  body,  suod  Uiis  finally  divided  into  a  large  number  oi 
fragments.  We  have,  perhaps,  no  means  of  forming  any  precise 
estimate  of  its  density,  yet  it  is  doubtful  whether  it  exceeded  that 
of  atmospheric  air.  The  light  was,  without  doubt,  produced  by 
combustion.  The  meteor,  by  rapid  motion  through  the  upper 
regions  of  the  air,  generated  heat  sufficient  to  set  itself  on  fire, 
and  it  was  probably  entirely  consumed  in  the  space  of  ten  seconds. 
Nothing  is  learned  to  have  fallen  to  the  earth  from  the  meteor, 
as  would  probably  have  been  the  case  if  its  density  had  not  been 
exceedingly  feeble.  Moreover,  the  appearances  were  those  of  a 
body  entirely  consumed  by  combustion.  But  a  body,  three  quar- 
ters of  a  mile  in  diameter,  entirely  consumed  in  ten  seconds, 
must  be  supposed  exceedingly  combustible  and  of  very  feeble 
density. 

•'  One  of  the  points  respecting  which  I  solicited  information,  in 
my  communicatipn  through  the  Cleveland  papers,  was,  whether 
any  noise  attended  the  meteor.  To  this  question  most  observers 
replied  decidedly  in  the  negative.  Two  persons  only  represent 
that  they  heard  a  noise.  One  observer  in  Ohio,  states  that  his 
attention  was  attracted  by  the  light,  and  a  whizzing  noise  resemb- 
ling the  burning  of  a  slow  match  of  powder ;  and  an  observer  in 
the  State,  of  New  York,  states  the  same  fact.  Now  it  would  be 
altogether  superfluous  to  ^ive  reasons  for  doubting  the  fact  as  Uius 
stated,  yet  it  is  demonstrable  that  if  such  a  noise  was  hecurd,  it  did 
not  proceed  from  the  meteor.  At  its  nearest  approach,  the  meteor 
was  one  hundred  and  sixty  two  miles  distant  from  the  first  observer, 
tod  seventy  six  miles  from  the  second.  -  At  the  latter  {dace,  then, 
sifpposing,  for  simj^city,  sound  to  travel  ^t  the  same  rate  in  rarefied 
as  in  dense  air,  the  sound,  if  any,  should  have  been  heard  about 
six  minutes  after  the  disappearance  of  the  meteor,  and  at  the  for- 
mer place  more  than  twelve  minutes.  There  was  little  opportunity . 
therefore  for  bne's  attention  to  be  attracted  to  the  meteor  by  a 
whizzing  noise  proceeding  from  it.  The  noise  alledged  existed 
doubtless  solely  in  the  imagination.  I  by  no  means  i»x>nounce  it 
impossible  that  sound  may  have  come,  from  the  meteor;  but  if 
^  report  did  follow,  it  would  come  after  so  long  an  interval,  that 
few  would  think  of  attributiilg  it  to  the  meteor. 

Let  us  now  compare  the  direction  of  the  meteor's  path  with 
that  of  the  earth  in  its  orbit.  The  point  in  space  towwis  which 
the  earth  i^  moving  is  of  course  in  the  ecliptic,  and  nearly  90® 
west  of  the  sun.    At  the  time  in  question,  it  was  about  eight 
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o'clock  in  the  evening  where  the  metew  was  verticaL     The  point 
then  towards  which  the  earth^s  motion  was  directed,  had  passed 
.  by  nearly  two  hours  the  inferior  meridian.     The. line  of  directioa 
was  inclined  to  the  horizon  about  529,  and  its  azimuth  was 
somewhid  east  of  north.     The  meteor's  course  was  neariy  north 
and  parallel  with  the  horizon.     Its  velocity  was  thirty   miles 
per  second ;  that  of  the  earth  19  miles.     The  directions  of  the 
earth  and  meteor  were  inclined  to  each  other  about  64^,  and  the 
meteor's  velocity  of  thirty  miles  was  its  velocity  relatively  to  the 
earth'.    It  is  then  simply  a  mathematical  question  to  determine 
what  must  have  been  the  absolute  direction  and  velocity  of  the 
meteor's  motion,  in  order  that,  combined  with  the  earth's  motioOy 
it  may  give  the  above  resultant.     The  velocity  I  find  to  be  about 
forty  miles  per  second.     A  part  of  this  velocity,  less  however  than 
seven  miles,  was  due  to  the  earth's  attraction.     We  must  then 
admit  that  a  small  collection  of  exceedingly  rare  matter,  revolv- 
ing about  the  sun  in  an  orbit  which  at  one  point  coincided  nearly 
with  that  of  the  earth,  but  moving  with  dboiit  double  the  velocity, 
plunged  into  the  earth's  atmosphere,  took  fire,  and  exhibited  the 
splendid  phenomenon  of  May  18.     That  no  portion  of  this  bckly 
escaped  from  the  earth's  atmosphere  and  continued  its  solitary 
route,  we  cannot  positively  affirm ;  although  the  appearances  seem 
to  favor  the  supposition  that  the  body  was  quite  consumed  in  pur 
atmosphere. 

For  the  curvature  of  the  meteor's  path  we  can  perhaps  give 
only  a  hypothetical  explanation.  When  a  ball  is  moving  with 
great  velocity  through  the  air;  if  one  side  be  of  such  a  form  as  to 
experience  greater  resistance  than  the  opposite,  it  will  be  rela- 
tively retarded,  and  the  path  of  the  body  will  deviate  towards 
that  side.  Now  as  it  is  highly  improbable  that  the  opposite  sides 
of  the  meteor  should  be  perfectly  symmetrical,  it  might  be  ex- 
pected to  deviate  more  or  less  from  a  straight  line.  Moreover, 
the  progress  of  the  meteor  was  msrfked  by  cothbustion,  which 
may  be  supposed  to  have  been  attended  by  a  copious  evolution  of 
gas. '  Now  if  this  gas  should  be  evolved  upon  one  side  of  the  me- 
teor more  abundantly  than  on  the  other|  it  would  become  a  moving 
force,  which  by  reaction  would  cause  the  meteor  to  deviate  to  the 
opposite  side.  As  these  two  causes  appear  to  me  highly  probable, 
and  adequate  to  account  for  the  phenomenon,  I  think  it  superflu- 
ous to  search  for  others.  The  earth's  attraction  would  hardly 
produce  the  hundredth  part  of  the  deviation  firom  a  straight  line 
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observed  in  a  vertical  plane,  and  no  part  of  that  observed  in  a  hor- 
izontal plane. 

The  meteor  whose  phenomena  I  have  thus  attempted  to  aila- 
lyze^  although  certainly  very  remarkable,  was  not  unUke  some 
others  on  record.  In  the  London  Philosophical  Transactions  for 
1759,  is  an  account  of  a  naeteor  which  appeared- in  Great  Britain, 
Nov.  26j  1758.  It  moved  in  a  direction  N.  W.  by  N.^  describing 
a  path  of  about  400  miles.  It  i^t  obliquely  downwards,^  being 
from  90  to  100  miles  high  at  its  origin,  and  from  26  to  32  at  its 
termination.  Its  velocity  was  computed  at  30  miles  per  second. 
Its  diameter  was  estimated  at  certainly  not  less  than  half  a  mile, 
and  probably  greater.  Jts  path  deviated  sensibly  from  a  straight 
line,  and  a  report,  like  a  clap  of  thunder,  was  heard  from  it  several 
minutes  after  the  meteor  disappeared.  In  the  Philosophical  Trans- 
actions fcHT  1784,  are  several  notices  of  a  meteor  seen  in  England, 
August  18, 1783.  its  direction  was  nearly  &.  S.  E.  Its  path  was 
computed  to  have  been  at  lea3t  1000  miles  in  length,  sensibly 
crooked,  though  nearly  parallel  with  the  surface  of  the  earth,  and 
elevated  more  than  60  miles.  Its  diameter  was  about  half  a  mile, 
and  velocity  not  less  than  twenty  miles  per  second.  A  number  of 
minutes  after  the  meteor^s  disappearance,  there  was  heard  a  rum- 
bling noise  like  that  of  distant  thunder.-  Both  of  these  meteors 
broke  into  several  fragments,  which  falling  behind,  formed  a  pe^ 
cuhar  train.  They  appear  to  have  been  quite  similar  to  the  me- 
teor of  May  18th,  and  as  the  fact  of  a  rumbling  noise  succeeding 
their  appearance  seem^  to  be  well  attested  in  both  cases,  it  is  a 
little  remarkable  that  nothing  of  the  kind  was  noticed  in  the  late 
meteor.  It  is  doubtful,  however,,  whether  any  observer  watched 
long  enough  to  be  able  to  decide  that  no  such  report  succeeded. 

It  may  be  useful  to  give  here  a  summary  of  our  knowledge  re- 
specting conmion  shooting  stars,  that  we  may  decide  whether  all 
these  meteors  are  to  be  rsmked  in  the  same  class.  In  the  year 
1798,  Benzenberg  and  Brandes  undertook  in  concert  a  series  of  ob- 
servations on  shooting  stars  near  Gottingen,  in  Germany.  They 
first  took  stations  five  and  a  half  EngUsh  miles  from  each  other, 
at  which  they  observed  simultaneously  several  nights.  After 
three  nights'- watching,  finding  their  stations  too  near  each  other, 
they  removed  one  of  them  to  the  distance  of  nine  and  a  third 
English  n^les.  On  comparing  their  observations,  they  found 
twenty;-two  which  had  probably  been  seen  at  both  stations,  and 
of  which  they  were  able  to  compute  the  height  for  at  least  a  part 
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of  the  conrse.  The  sum  of  the  heights  of  17  meteors  at  thdr 
disappearance  was  973  English  miles.  The  sum  of  the  heights 
of  4  meteors  at  their  origin  was  199  miles ;  sum  of  the  toigths  of 
their  paths,  162  miles.  In  1823,  BraiHies,  being  then  Professor 
at  Breslau,  resumed  his  observations  in  concert  with  a.nnmberof 
others,  about  twenty  in  all.  A  summary  of  their  obsjervatiom  is 
given  in  VoJ,  xxvnr  of  this  Journal.  The  sum  of  the  heights 
of  64  meteors  at  their  disappearance  was,  acccxding  to  these  ob- 
servations, 2761  miles.  Sum  of  die  heights  of  45  meteors  at  ori- 
gin, 2998  miles.     Sum  of  37  paths  was  1619  miles. 

In  December,  1834,  Mr.  A.  C.  Twining  and  myself  undertook 
a  similar  series  of  observations.     We  were  tiot  so  successful  as  we 
expected  to  be ;  yet  among  the  meteors  observed,  there  wefefoor 
whose  paths  we  were  able  to  compute.    The  sum  of  their  heights 
at  origin  was  2%  miles ;  at  termination,  216  miles,  and  the  son 
of  their  paths,  142  miles.     Finally,  in  Vol.  xxti  of  this  Journal, 
Mr.  Twining  has  given  for  cme  meteor  the  height  oi  origin  73 
miles,  of -termination  29.6  miles,  length  of  path  6B  miles.  We  have 
then,  as  the  result  of  all  these  observs^onS)  the  sum  of  the  beighta 
of  76  meteors  at  termination,  3976  miles,  being^an  average  height 
of  62  English  miles.     The  sUm  of  the  heights  of  64  meteors  at 
origin  is  3566  miles>  giving  an  average  of  66  miles.     The  sum 
of  the  paths  of  46  meteors  is  1977  miles,  being  an  av^r^  <^^ 
miles.     The  average  velocity  of  13  meteors  whose  duration  wtf 
estimated  with  some  care,  is  22  miles  per  second,  and  the  ?eJoch 
ties  range  from  11  miles  to  36  miles  per  second.     The  size  of 
shooting  stars  "is  very  various,  yet  it  appears  that  not  vmSeequfiOtly 
they  have  a  diameter  of  a  himdred  feet. 

From  the  preceding  statements  I  think  it  will  appear  that  the 
meteor  of  May  18th  did  hot  differ  essentially  from  the  ordinary 
shooting  stars,  with  the-exception  of  its.  magnitude.  It  appeared 
at  about  the  same  height,  moved  with  a  velocity  no  greater  than 
is  known  sometimes  to  belong  to  common  sh6oting  stars,  saad  ex- 
hibited the  usual  phenomena  of  combustion.  I  see  then  no  rea^ 
son  for  separating  this  meteor  from  the  class  of  ordinary  shooting 
stars,  any  more  than  a  large  hail-stone  should  be  considered  a  phe- 
nomenon of  a  different  kind  from  a  small  one.  Shooting  stars  are 
well  known  to  be  celestial  bodies,  that  is,  to  have  an  origin  tot' 
eigh  from  the  earth ;  and  it  is  no  more  strange  that  they  sfaonW 
sometimes  have  a  diameter  of  one  mile,  than  that  they  ahonla 
appear  with  a  diameter  of  a  hundred  feet,  or  even  of  a  single  foot 
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Akt^  III. — Accoy^ht  of  a, Storm  in  New  Hampshire,  in  a  lett&r. 
addressed  to  Prof  O:  P.  Hubbard,  of  Dartmouth  Colle^Cy 
and  dated,  Newport,  Aug.  iOth,  1838 ;  by  Rev.  John  Woods. 

Dear  S«r,-^lN  yours  of  thfe  6th  inst ,  you  request  me  ta  for- 
ward you  an  account  of  a  powerful  tornado-  which  occurred  in 
Warner,  some  years  since.  The  record  which  I  made  of  it  at 
the  time,  is  not  in  a  condition  to  be*  sent  abroad ;  but  by  tf^e  aid 
^f  it,  the  newspaper  accounts  of  the  day,  which  1  have  preserved,- 
and  my  own  recoUectiouj  I  cain  furnish  a  pretty  correct  narrative^ 
which  it  will  not  be  necessary  you  i^ould  return. 

The  event  occurred  about  half  past  five  o'clock,  Saturday  eve- 
nings September  9th,  1821.  The  wind,-!  suppose,  was  a  proper  - 
whirlwind,  preci^ly  Such  as  occasion  water-spouts  at  sea.  A, 
very  intelligent  woman  in  Warner,  who,  at  the  distance  of  two 
or  three  miles,  observed  its  prc^ressi,'  conipared  its  appearance  to 
n  tin  trumpet,  the  smalt  end  downward^  also  to  a  great  elephant's 
trunk  let  down  out  of  heaven,  and  moving  majestically  along. 
She  remarked,  that  its  ai^)earance.  and  motion  gave  her  a  strong 
in^fvession  of  Kfe.  When  it  had  reached  tfie  easterly  part  of  the 
town,  she  said  the  lower  end  appeared  to  be  taken  up  from  the 
^arth,  and  to  beiid  ftrotmd  in  a  serpentiiie  form,  until  it  passed 
behind  a  bl»^k  cloud. and  disappeared.  Its  course  was  south* 
eastenrly.  It  was  att^ded  with  but  little  rain  in  s6me  pertff  of 
its  course,  mc^re  in.othera  The  rain,  or  what  appeared  like  ij, 
waff  in  my  opinion  taken  from  bodies  of  water  which  it  passed 
over.  It  was  said,  that  it  lowered  the  ws^r  in  a  small  p^  ixi 
Wfflrner,  about  three  fieet.  To  people  near  Sunapee  lake,  in  New 
London,  I  was  told,  it  appeared  as  if  the  lake  was  nehing  up  to- 
wards heaven.  The  appearance  of  the  cloud  to  beholders  at  a 
Uttle  distance,  wa^.awfuUy-terrific.  It  conrHnenced  its  desolating^ 
jprogress  east  of  Granthsun  .mountain,  in  Croydon.  In  Wardell, 
beside  other  buildings,  it  demolished  a  dwelling  house,  and  car- 
Tied  a  child  who  was  asleep  upon  a  bed,- into  Sunapee  lake.*  In 
New  London  and  Sutton  it  did  considbrable  dainage',  but  met 
with  few  dwelling  houses  and  destroyed  no  Uveis.     From  Sut^ 

*  Mn.  Sarah  J.  Hale,  editor  of  the  Lady >  Book,  a  native  of  tkia  town,  (New- 
port,) and  then  a  resident  here,  1  believe,  has  published  a  little  poem  on  this  ftct, 
which  I  think  yon  may  be  able  to  find  among  some  of  her  writinp. 
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too  it  passed  orer  the  southwest  bianch  pr  spur  of  "Kearsarge 
mountain,  with  a  goie  of  land  belcmging  to  Warner,  called  Kear> 
Barge  gore.  At  the  foot  of  this  nMxmtain,  it  entirely  demolished 
five  bams,  nnrtx)fed  another,  and  ntteriy  destroyed  two  dwelling 
houses  and  so  rent  another  as  to  render  it  irrepoirable. 

The  houses  wholly  destroyed  belonged  to  two  brothers,  Robert 
and  Daniel  Savary.     They  contained  fourteen  persons.     la  the 
house  of  the  latter  were  three  aged  parents,  seventy  years  old,  I 
should  think,  or  upwards.-    The  old  gentleman,  as  he  saw  the 
cloud  coming,  went  into  a  chamber  to  close  a  window,  and  was 
there  when  the  wind  struck  the  house.     He  was  carried  four  or 
five  rods,  dashed  upon  the  rock,  and  instantly  killed.  •   A  part  <tf 
his  brain  was  left  upon  the  rock  where  he  fell.     His  wife  was 
very  badly  wounded,  and  it  was  thought  would  not,  recover. 
A  child  of  Daniel  Savary,  in  the  same  house,  was  also  killed.    In . 
the  house  of  Sobert  Savary,  several  were  much  wounded  and 
bruised,  but  no  Uves  lost     The  houses  and  bams  and  other 
buildings  at  this  {Jace  w^re  not  only  levelled  with  the  ibunda- 
tion,  but  the  materials  and  contents  were  dashed  in  ten  thousand 
pieces,  and  scattered  in  every  direction.    Carts,  wagons,  sleighs, 
ploughs,  and  sleds  which  were  new  -and  strong,  (one  oxrsled,  I 
lecoUect,  was  entirely  new,)  were  .carried  to  a  considerable  dis- 
tance— firom  twenty  to  sixty  rods — and  so  broken  and  shattered 
as  to  be  fit  only  for  fuel.     Stone  walls  were  levelled,  and  rocks 
weighing  two,  three,  or  four  hundred  pounds,  were  turned  out  of 
their  beds,  apparently  by  the  bare  force  of  the  wind.     Large  logs, 
also,  two  feet  or  more  in  diameter,  which  were  bedded  into  the 
ground,  and  were  fifty  or  sixty  feet  long,  were  not  sufficiently 
weighty  to  retain  their  location.     In  one  instance  I  recollect  to 
have  seeti  one  laj^e  log  lying  upon  another- in  such  a  condition, 
that  it  was  thought  by  good  judges,  that  ten  yoke  of  oxen  could 
not  have  moved  the  lower  jone  from  its  bed ;  bpt  both  were  re- 
moved by  the  wind  several  feet    An  elm  tree  near  where  old 
Hr.  Savary  fell,  which  was  one  foot  at  least  in  diameter,  and  too 
strongly  rooted  to  ^ield,  was  twisted  like  a  withe  to  the.  ground, 
and  lay  prostrate  across  the  path  like  a  wilted  weed.    Not  an 
apfde  or  forest  tree  was  left  standing.    One  bam  was  seen  to  be  . 
t&ken  up  whole,  with  its  contents  of  hay,  grain^^c.     After  being 
carried  several  rods,  it  came  to  pieoes,  and  flew  like  feathers  in 
every  direction. 
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From  the  neighborhood  of  the  Savarys,  it  pas^d  over  another . 
spur  of  the  mountain,  and  fell  with  great  violence  on  the  build- 
ings of  Peter  Flanders  and  Joseph  True.  Their  houses,  which 
were  but  a  few  rods  distant,  one  in  Warner,  the  other  in  Salis- 
bury, were  utterly  demoUshed.  In  Mr:  F.'s  house  were  nine  per- 
sons, two  of  whom  were  instantly  killed.  Mr.  F.  and  wife  were 
very  badly  wounded,  but  at  length'  recovered.  In  Mr.  T.'s  house 
were  seven,  all  of  whom  were  most  wonderfully  preserved,  ex- 
cept that  two  children,  ten  or  twelve  years  old,  were  badly  burnt 
by  hot  bricks,  the  oven  having  been  heated  and  the  bread  then, 
in  it  J  one  of  whom  lingered  several  weeks  in  extreme  suffering 
and  then  died.  The  father  and  mother  ef  Mrs:  T.,  who  lived 
about  half  a  mile  distant^  were  visiting  there.  They  had  jiist 
left  the  tea  table.  Mr.  T.  and  his  fether-in-law  went  out  at  the 
door  and  saw  the  cloud,  but  thought  at  first  they  were  so  under 
the  hill  it  would  pass  harmless  over  them.  But  they  were  soon 
convinced  that  its  track  was  marked  with  desolatioft.  Mr.  T. 
just  gave  an  alarm  to  his  family,  then  ran  under  the  end  of  his 
shop  which  happened  to  stand  beyond  the  violence  of  the  wind 
80  as  not  to  be  demolished.  His  father-in-law,  (Jones,)  stood  his 
ground  until  the  wind  struck  the  barn,  a  few  rods  to  the  north'- 
west  of  him,  and  he  saw  the  fragments  of  it  flying  thick  inthe 
air  over  his  head.  He  then  threw  himself  flat  upon  the  ground 
by  a  heavy  pile  of  wood!  Jiistantly  a  rafter  fell  endwise  close  by 
him,  entering  the  ground  a  foot  ox  two  in  depth,  and  immediately 
a  beam  graz^  down  upon  the  rafter  and  lay  at  its  feet.  He  and 
Mrs.  T.  were  entirely  unharmed.  In  a  moment  they  saw,  in- 
stead of  a  new  and  strong  and  very  comfortable  dwelljng^  house,  a 
perfect  desolation.  Not  even  a  sill  remained  up6n  its  foundation. 
Even  the  cellar  stairs,  and  the  hearths,  which  were  of  tile  or 
brick  eight  inches  square,  were  taken  up  and  removed.  The 
bricks  of  tho  chimtiey  lay  scattered  along,  partly  covering  Mrs. 
T.,'  and  covering  to  a  considerable  depth  two  of  the  children. 
Mrs.  T.  was  soon  taken  up  with  but  little  injury.  The  shrieks 
and  cries  of  the  two  children,  under  a  weight  of  hot  bricks,  next 
pierced  the  heart  of  their  father.  In  removing  them,  he  burnt 
his  hands  to  the  bone.  They  were  at  length  taken  out  alive,  but 
in  a  state  of  grekt  suffering,  one  of  whom,  as  I  Wve  mentioned, 
after  a  few  weeks,  died.  All  were  now  found  but  the  babe, 
about  one  year  t>ld.     Supposing  it  to  be  under  the  bricks,  Mr^ 
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T.  renewed  his  labor ;  but  soon  it  was  heard  to  cry  in  the  dhec- 
tion  of  the  wind.     Such  as  could  run,  ran  in  search  qf  it,  and 
soon  found  it  lying  safe  upon  the  ground  beneath  a  sleigh  boitom, 
ten  or  fifteen  rods  from  where  the  house  had  stood.     The.  news- 
paper says  one  hundred  rods,  but  this  is  incorrect.     When  the 
wind  came,  the  sleigh  was  in  the  barn,  six  or  eight  rods  north 
or  northwesterly  from  the  house.      The  two  last  meotiooed 
'bouses  were  one  story,  well  built,  and  w^ll fturnished  dwellings. 
Their  materials  were  not  merely  separated,  but  broken,  spHnter- 
.  ed,  reduced  to  kindling  wood,  and  scattered  like  the  chaff  of  the 
summer  thrashing  floors.     It  "was  the  same -witlL  furniture,  beds, 
bedding,"  bureaus,  chairs,  tables,  and  the  like.     A  loom  was,  to 
appearance,  carried  whole  about  forty  rods,  and  -then  dashed  in 
pieces.     The  width  of  the  desolation  here  was  s^bout  twenty  gr 
twenty  five  rods.     On  the  higher  grounds  over  which  it  passed 
it  was  forty,  fifty,  or  sixty  rods.     The  deeper  the  v-alley,  the  nar- 
rower and  mfire  violent  was  the  current.     From  the  last  men- 
tioned neighborhood  it  passed  on  to  the  east  part  of  Warner,  but 
met  with  no  other  dwelling  houses,  and  did  but  Uttle  dam^e, 
except  to  fences  and  forests.     The  ai^)earance  of  the  ground 
where  it  passed,  was  as  if  a  mighty  torrent  had  swept  oYer  it,  up 
hill  as  well  as  down.    Near  the  boundary,  between  Wai^ier  and 
Boscawen,  the  desolation  ceased.    It  was  taken  up  from  the 
earth,  but  spruce  floor  boards,  which  were  taken  fiN>m  New  Lon- 
don, were  borne  upon  its  bosom  and  dropped  in  the  Shaker  vil- 
lage in  Canterbury,  a  distance  of  about  thirty' miles.     In  follow- 
ing its  track  m  Kearsarge  gore,^  I  came  tb  a  con^ideraUe  stream 
of  water,  across  which  had  been  a  bridge,  covered  with  laige 
oak  logs,  ^pixi  in  the  middle,  instead  of  planks.     These  half  logs 
were  8cattere4  io  every  direction,  some  carriedi  I  should^ think, 
ten  rods  in  the  dir^ion  from  which  the  wind  came, — others 
nxty  rods  in  the  direction  it  went,  and  others  were  dropped  near 
the  margin  at  the  right  and  left.     You  will  see  by  this,  they 
were  carried  along  by  the  whirl  of  the  wind  until  they  reaqhed 
the  ctrciunference,  and  then  fell  to^  the  ground. 

Hundreds  of  people  came  from  a  distance  .of  ten  or  tw^ity 
miles  to  view  the  scene  of  desolation.  There  were  men  of  sound 
judgment  from  Concord;|  who  gave  it  as  their  pi»nion,  that  it 
would  have  thrown  down  the  massy  walls  of  the  State  prison. 
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One  remackable  fact  is,  that  the  samci  day,  and  about  the  same 
time  in  the  day,  two  other  similar  whirlwinds  were  qaEperienced, 
which  moved  in  nearly  parallel  lines,  one  passing  through  War- 
wick, Massachusetts,  and  the  other  about  the  same  distance  to 
the  northeast.  They  were  both  less  violent ;  but  one  of  them 
at  least,  the  one  through  Warwick,  did  considerable  damage. 
The  part^cularai  of  the  other  I  never  had. 


'  Abt.  jy. — Notes  on  American  Geology;  by  T.  A.  Conkad. 

Observations  on  characteristic  Fossils^  and  upon  a  fall  of  Tem^ 
perature  in  (liferent  geological  epochs. 

It  has  sometimes  be^i  objected,  that  the  value  of  organic  re* 
main§,  as  a  basis  on  which  to  build  th^  superstructure  of  geologi* 
cal  science,  is  lessened  by  the  fact  that  certain  species  range 
^roughout  different  formations ;  but  these  are  far  from  being  so 
numerous  as  is  generally  supposed.  An  instance  never  bccurs  in 
this  country,  where  the  species  of  one  formation  are  continued 
into  an  upp^  one, in  such  numbers  ^is  to  cau^e  the  least  perfdex- 
ity  or  dispute  regarding  its  geological  age.  All  the  various  eras 
axe  admirably  recorded,  eadi  by  its  peculiar  group  of  animal  or 
vq;etable  lemains ;  and  to,  him  who  has  carefially  studied  them, 
they  are  quite  as  intelligible  as  if  the  hand  of  nature  had  arrs^iged 
them  in  a  cabinet  for  his  use.  .  The  iew  species  of  a  lower,  dis- 
covered among  those  of  an  upper  groi^),  are  not  always,  to  be  re- 
garded aa  contemporary  with  ^e  latter,  as  some  of  them  are  clearly 
acci4ental.  Every  sedimentary  stratum  must  have  beea  derived 
from  a  rock  previously  formed,  and  of  the  first  sedimentary  rocks, 
originating  in  the  destruction  of  primary  masses,  we,  of  course,^ 
take  it  for  granted  that  such  forms  of  animal  and  vegetable  life 
originated  in  the  ocean  in  which  those  sedimentary  strata  were 
deposited.  But  when  these,  disintegrated  in  their  turn,  have 
been,  a|  a  more  receUt  period,  swept-by  currents  into  other  seas, 
we  may  expect^  to  find  occasionally,  sotne  few  of  the  species 
which  originally  existed,  carried  with  the  debris,  and  thus  min- 
gled with  a  group  very  different  fin)m  that  with  which  they  origi^^ 
nated.    It  is  true,  that  in  the  present  state  of  our  knowledge  of 
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pelsontology,  we  cannot  say  with  absolute  certainty,  in  every  in- 
stance, which  species  originated  with  any  given  stratum  above 
the  first  sedimentary  rock ;  but  generally,  shells,  corals  and  plants, 
which  have  been  continued  from  one  epoch  to  another,  were  di- 
minished greatly  in  numbers,  as  "if  the  diminished  temperature 
bad  been  unsuited  to  their  organization.  I  do  not  conceive  it  ne- 
cessary, as  M.  Agassiz  supposes,  to  infer  that  in  every  grand  geo- 
logical epoch,  the  fall  of  temperature  was  so  great  as  to  destroy 
every  species  existing  at  the  time,  but  that  some  were,  like  the 
human  frame,  more  capable  of  resisting  the  influence  of  cold  than 
others.  Among  living  testacea  we  find  some  species  of  a  particu- 
lar genus  confined  to  the  tropical  seas,  whilst  others  range  from 
the  tropics  to  the  42^  of  north  latitude.  ThdLucina  divaricaia 
is  a  remarkable  instance  of  this  ability  to  endure  great  changes  of 
temperature :  originating,  as  it  did,  in  the  Eocene  period,  it  lived 
in  both  those  of  the  older  and  newer  Pliocene,  and  now  exists  on 
the  coasts  of  Europe  and  America,  and  inhabits  th6  seas  of  the 
West  Indies,  and  has  been  found  as  far  north  as  Rhode  Island. 

We  consider  those  fossils  which  most  abound,  when  neither 
broken  nor  water-worn,  to  characterize  the  formation  in  which 
they  occur,  arid  such  as  are  very  rare,  to  be  non-characteristic,  or 
accidental,  as  they  may  have  been  introduced  with  the  debris  of 
rocks  of  an  earlier  date.  Thus  we  find  fragments  of  Isotetus  gi- 
gas  and  Calymene  Blumenbachii  in  the  limestone  shale  at  Roch- 
ester, N.  Y.,  which  rock  has  evidently  been  derived  from  the 
shales  of  the  Trenton  limestone  fo'rmatioli,  and  thus  fragments 
of  thp  tritobites  of  the  latter  period  were  swept  into  the  sea, 
where  the  shales  at  Rochester  were  in  process  of  deposition;  and 
it  is  worthy  of  notice,  that  the  current  must  have  been  very  gen- 
tle, judging  hot  only  from  the  fine  materials  of  the  shale,  but  be- 
cause it  has  carried  only  the  lightest  animal  remains,  as  the  thin 
crbsts  of  trilobites,  and  rarely  any  of  the  smaH  shells  which 
abound  in  the  Trenton  shales.  Another  formation  illustrates  this 
fact  in  a  still  more  satisfactgry  manner.  At  Upper  Marlborough 
and  Piscataway,  in  Maryland,  a  deposit  of  the  Eocene  period 
occurs,  composed  of  the  detritus  of  green  sand,  a  material  origina-  , 
ting  in  the  cretaceous  epoch.  One  fossil  of  the  latter  formation, 
(  CrrypfuBa  vomer,*)  is  not  uncommon  among  the  Eocene  fossils, 

*  0«trea  lateralii,  Wilwn. 
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This  is  at  the  same  time  the  lightest  and  most  indestructible  o£ 
the  cretaceous  shells,  and  therefore  the  one  most  likely  to  be  car- 
ried unbroken  with  the  detritus  of  the  §reen  sand. 

It  is  very  evident  that  a  change  of  the  mean  temperature  of  the 
crust  of  the  globe  has  exerted  a  marked  agency  in  the  destruction 
of  one  group  of  animal  life  and  the  creation  of  another ;  and  it 
may  be- owing  ta  this  cause,  that  the  higher  the  oi^anization, 
the  more  limited  in  the  geological  series  are  the  fossil  remains. 
Thus  the  polyparia  have  a  higher  range  than  the  testacea,  and 
the  latter  than  the  trilobitesy  whilst  the  Eurypterus  is  still  mcnre 
limited.  The  polyp,  Cyathopk/yttwm  ceraMtei  dates  its  existence 
with  the  lower  portion  of  the  Trenton  series,  or  lower  transition, 
and  extends  throughout  all  the  calcareous  formatipns  above,  even 
into  the  mountain  or  carboniferous  Umestone ;  l^ut  the  Eurypterus 
is  limited  to  a  very  insignificant  portion  of  a  single  formation. 

The  fall  of  temperature  has  not,  as  some  geologists  supposed, 
taken  place  gradually  since  the  creation  of  the  globe ;  but  every 
phenomenon  in  palaeontology  goes  to  prove  the  existence  of  a  cer- 
tain m.ean  temperature  during  a  long  period,  and  a  sudden  dimi- 
nution of  heat  at  particular  epochs.*  The  change  of  groups  of 
marine  animals  was  hot  produced  or  accompanied  by  any  convul- 
sion, powerful  enough  to  cause  a  violent  rush  of  the  oceanic  wa- 
ters, as  the  fossils  of  one  peripd  rest  upon  and  even  intermingle 
with  those  of  an  earlier  date,  as  if,  both  had  lived  and  died  on  or 
near  the  spots  where  they  are  now  found.  The  theory  of  pieriod- 
ical  refrigeration  alone  can.  explain  the  sudden  extinction  of  whole 
races  of  animals  and  vegetables.  On  the  supposition  that  such 
change  had  resulted  from  uplifts,  which  to  be  reconciled  with  the 
facts,  would  necessarily  have  been  sudden,  a  violent  movement  of 
the  waters  would  have  torniip  the  surface  after  such  ujJift,  which 
has  not  been  the  case;  besides,  the  uplifts  would  have- been  each 
extensive  as  the  globe  itself;  an  hypothesis  at  variance  with  all 
the  phenomena  which  palaeontology  and  the  relative  position  of 
strata  present  to  pur  daily  observation.  UpUfts  in  great  numbers 
have  taken  place,  and  many  of  them  were  no  doubt  gradual,  as 
must  necessarily  hi^ve  been  the  case  where  they  resulted  ftom 
crystallization  of  the  earth's  crust :  others  have  been  sudden,  pro- 
duced by  volcanic  agency,  giving  rise  to  debacles,  of  which  we 

*  Afaisis,  Ediobnrg h  New  Philotoplncal  Journal,  April,  1938. 
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find  ample  record  in  breccias,  conglomerates,  and  coarse  sand- 
stones. But  these  formations  record  only  the  oscillations  of  the 
crust  at  particular  periods,  not  marking  the  limits  <^  any  grand 
geological  era,  in  which  we  recognize  the  fossilized  remains  of 
a  peculiar  group^of  marine  plants  and  animals ;  and  it  is  only  by 
the  study  of  such  groups,  that  we  are  enabled  to  form  a  system 
of  classification  in  Strata,  applicable  to  every  region  of  the  globe. 
The  student  of  geology  who  has  mastered  all  the  rocks  and  fos- 
sils of  Ekigland  and  Wales,  limited  as  the  sphere  of  observaticm 
may  seem,  will  seldom  be  at  a  loss  to  recognize  a  fpssilifeioiis 
formation  as  an  did  acquaintance,  whether  he  may  travel  in  Cbins 
or  Pferu. 

The  fall  of  temperature  (so  happily  illustrated  by  the  genius 
of  Agassiz)  which  occurred  at  the  commencemeirt  of  the  "  Di- 
luvial epoch"  is  so  well  supported  by  all  the  known  facts,  that 
we  feel  no  hesitation  in  appljring  the  theory  to  all  the  inferior 
grand  formations ;  indeed  it  gives  us  a  clew  to  their  obscure  hista- 
ry,  without  which  we  should  study  them,  hqpeless  of  penetrati]^ 
their  mysteries,  and  believing  their  origin  inaccessible. to  human 
mvestigation.  The  phenon^ena  of  the  ^'  diluvial  epoch"  have  long 
attracted  peculiar  attention,  from  the  many  curious  and  hi^y 
interesting  facts  which  they  embrace,  and  the  great  difficulty  of 
reconciling  them  with  existing  hypotheses.  Enormous  angular 
masses,  transported  perhaps  a  hundred  miles  from  the  parent 
rock;,  and  reposing  on  sand  or  gravel  which  even  a  mill  streoD 
would  '^ave  swept  away,  bid  defiance  to  the  mighty  currents 
which  so  long  flourished  in  the  imaginations  of  cert»n  geologists. 
Whence  came  these  floods,  and  whither  did  they  go?  Seeh 
gigantic  movements  would  soon  have  restored  the  equilibrium 
of  the  waters;  and  truly  they  should  have  been  busy  daring 
their  short  reign  on  earth,  to  grind  down' mountains  into  sand, 
roll  into  smoothness  myriads  of  siliceous  pebbles,  {dough  deep 
trenches  in  the  solid  rocks,  and  polish  their  surfaces  with  sand. 
The  boulders  rest  usually  on  sand,  gravel,  or  the  natural  soil, 

.  which  would  necessarily  have  been  swept  away,  had  etments 
transported  these  huge  fragments,  leaving  diem  in  every  instance 
reposing  onindumted  strata.    The  hypothesis  or  ice-floes  bimg- 

.  ing  diem  from  the  north,  floating  on  the  waters  ot  an  ocean,  and 
deporting  them  where  they  are  now  fiHind,  has  be^  suppcvted 
by  some  of  the  geok)gi8ts  of  the  present  day;  but  Urn  was  in  di- 
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rect  opposition  te  anotheir  theory;  of  t^ese  same  geologists^  thst  a 
higher  mean  temperature  prevailed  over  the  northern  regions  at 
that'  period,  than  now  reigns  in  temperate  climes.  This  wipuld 
not  have  bjeen  the  ca^,  alLotJfier  things  being. equaly  if v the  noi^h- 
em  half  of  the  continent  I;tad  been  nearly  all  formed,  by  the  dceaji} , 
notwithstanding  the  meap  temperattire  is  greatjy  modi^ed  \ti  the . 
same-parallel  of  latitude,  by  the  presence  or  absence  of  large  bod- 
ies of,  water,  rising  ^ith  the  former  fxA  falling  with  thef  latter 
physic^  condition  of  the  globe.  '  Whence  then  this  immense- 
l)6dy  of  ice,  which  has  §catt6red  boulders  over  so^  vast  a  tract  of 
coQntiy,  appearing  too  at  an  .epoch  .subsequent  to  the  extinction 
of  the  jno^ocbm. and  other  mammali^^  which  evidently  lived  iq 
this  region  and  enjoyed  an  equatorial  climate  auterior  to  the  icy 
period?  Nothing  can-reooncile  this  apparent  contradiction,  but 
the  admission  of  a  fall -of  temperature  far  below  that  which  pre*^' 
-  vails  in  our  day/ freezing  Jhe  e^rmous  lakes  of  that  period,  and 
converting  them''iiito  immense  glaciers,,  which  probably  con- 
tinued undiminished  duripg^  long  ^ries  of  years.  At  the  same  . 
time,  elevfi^i^ns  -and  depressions  of  the  earth's  surface  were  in 
'^xpgress,  giving  various  degrees  of  incUnatioh  to  the.  frozen  sur« 
iaees^  of  tlie  lakes,  down  which  boulders,  sand  and  gravel  would 
be  impelled,  to  great  distances  from  the  pointy  of  their  origin. 
This  in  some  cases  might  result  from  gravity  alone ;  T>ut  in  oth- 
ers, during  the  dose  of  th^  epoch,  when  the  tetaperatvire  had 
risen,  and  a^&lAnchrs  began  to  descen^d  from  the  mountain,  tope, 
'and  from.numerous  less  elevated  plaoes,  there  occurred,  pn  a  vast 
sdole,  the  same  phenomena  which  now  are  familiar  to  th^  trav- 
eller among  the  Alps.  Land  slides,  likethat  of  one  of  the  ^bills 
bordering  the  Saco  river  ia  New  Hanfipshire,  and  avalanches  of 
mud,  filled  with  detritus  of  all  sizes,  ^ome  angular,  as  torn  from 
the  surfiice  oi  th^  rocksy  others-having  been  rolled  in  the  beds  of  . 
torrents',  would  be  propelled  for  rasuiy  miles  over  the  frozen  lakes ; 
and  when  the  ice  disi^)peared,  sand,  gravel,  pebbles  and  bouldero 
would  tie  promiscuously  together.  '  That  a  consideorabte  elevation 
of  land  has  occurred  in  some  regions  ^subsequent  tov  one  of  the 
newest  tertiary  depositions,  is  certain,,  from  the  occurrence . of 
sh^  of  recent  i^)ecies  two  hundred  feet  abc^  >the  level  cf  the 


M.  Agassiz attributes  the  polished  surfaces,  of  the  rocks  in  Swit- 
zerland to  the  agency  of  ice,^and  the^<  dHtf^al  scratches,"  ^us  they  • 
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hare  been  termed^  io^sand  ^nd  pebbled  which  moving  bodi<»i  of 
ice  carried  in  their  resisdess  course.  In  the  same  majin^*  I  woaH 
account  for  the  polished  surface  of  the  fdcfcs  in  Western  New 
York,  Running  xvater^  dari*ying  sand,  gravel,  pebbles  and  boul- 
ders, to  which  cause 'this  smooth  apgeanmce^ias  bfeen  'genefrally 
attributed,  wbuld"  not  be  likely  to  p6li«h  the  surfiwes  of  rocks; 
and  moreover,  where  are  those  circular  caviries,  hollowed  out  by 
whirlpools,  the  inyariaHe  record  of  bodieii  of  water  moving  with 
the  vel^ity  altributcd  to  diluvial  fl6ods7  I -doubt  whether  any 
can  be  found  on  the  polished'  surfaces  of  the  rocks  of  the  Alpine 
regions,  or  on  the  vast  horizbntal  floors  of  West6m  New  York. 
\  -never  observed  them  in  any  place  where  evidence  of  ancient 
water-falls  Or  rapids  was  riot  perfectly  conclusive;  ^d  they  aw 
cionfiried  to  vall^s  and-  the  banks  of  existing  streams.  The 
scratches  Juid  grooviss,  Mr.  HaH  informs  us,  on  the  rocks  bcwtler- 
ing  the  Genesee  river,  have  a  direction  N.  N.  B.  and  S.  S,  W., 
and  thfey  therefore  probably  6>llow  the  dipt)f  the  stratum,  down 
which  the  ice  moved.  Nothing  is  more  certaiVi,  than  that  the 
^rface>of  the  eartb  has  risen  unequally,  or  that  two  distant  pmiits 

,  have  been  -uplifted  at  the  \same  peri<id,  one  rising  to  A  greats 
height  than  the  cfther,  while  the  intenn^iate  space  was  -either 
staitionary  or  depressed.  If  k  glacifer  had  previourfy  occupied  this 
area,  th6  uplifts  would  havfe  produced  a  syncUhal  Kne  in  the-ice, 
and  -pebbles  arid  bouldei^  thus  brought  frorri  opposite  directions. 
Mr.  Hall  has  noticed  this  phfefioinenoh;  but  atrtbutes  it  to  the 
agency  of  opposing  currents.  He  observes,  "tK^s  presence, 'in 
the  same  locality,  of  boulders  from  the  n(wrth  with' those  from  the 
6outh,  pxjves  that  opposite  fptces  have  previired  ^either  at  the 

,  same  or  at  diflfereht  periods."*  •     -  "  '  ; 

While  granite  boulders  have  been  tembved  to  surpriaang  dis- 
tances from^"  the  rocks* in  situ,  those  of  transition  Gmestone. and 
sandstone  seem  never  to  have  been  fiu-  removed  from  the  parent 
mass,  a  fact  which  hannonrzes  with  the  theory  of  refrigeiation. 
The  vast  thicknei^  of  gr&nite,  and  its  corresponding 'u{^ft  from 
the  force  of  crystaffizatiouj  has  protruded  its  naked  summits 
Ihwugh  the  overlying  strata^  and  from  these  peaks,,  rising  to  a 
great  altrtudeij  replete  with,  parallel  fissures,  and  split  and  rent  by 
the  upheaving  power,  laige  masses  woulcT  necessarily  fail,  and 

'    '        •  GcoFogical  Reports^  1S38,  p!  Ste.  * 
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.    \ir^D  p(^iung  ID  ^e0DUct  with  the  surface  of  a  gUciei:,^  however 

-  ^ghtjy  inclined  irooi  the  horizon,  man^of  the  boulders  jnight 

of  course  traverse  the  extreme  Umit  of  the  dope^  and  without 

'  losing,  tl^eir  angular  fi^m ;  but  the^  lin^estone.  fragments  being* 
imbedded,in  the  bottom  of  th^  glacier  would  be  only  ajSect^  in 
positien  by  contraction  and  expaiisioa  of  the  ice,  and  the  more 
extensive  movemeuts^  caused  .by  its  breaking  up  in  meking, 
which,  would  have  ampl^  power  tp  wear  down  the  angles  df 
these  fragmentary  rocks.  . 

^^  Occasionally  I  have  seen  the  upper  portion^  of  Ijn^stones  and 
sandstones  broken  up,  a  distance  of  several  feet  from  the  surface, 
but  a^  fragmenta  remain,  in  sihi.    Now  who^^an  imagine  such  . 
an  appearance  to  result  frofli  a  current  qf  water  ?    Floods,  how-    ^ 
ever  violent,  dooikot.tear  up.tbe  sdid  rocks^in  this  manner,  and  if 

,  they  did,  Jm)w  could  ,the8e  fragment^  have  withstood  ttieir  force 
and  remaiqiEid  unmoved  from  tbeic  original  position?  Indeed,  I 
think  it  teipo|^ble  to.aecouBt  fqr  this-^ breaking  up. of  th^  rocks 
tQ  a  distauce  of  many  feet  bdow  the  surface,  except  by  the 
agency  of  intense  cold,  freezing  the  water  which  filled  the  fis-~ 
8ures,~aHd  thus  forcing  the  rocks  into  tabular  fragments,  and  dis- 
turbing their  position  by  the  lateral  and -upward  pressure. 

Remarks  on  the  *^rahsiHoh  or  Silurian  System,^ 

:The  xc/tks  constituting  the  Transition  or  Silurian  system,  have 
been  much  neglected  by  geologists,  and  yet  in  t^onsequence  of 
their  embracing  the.  remains  of  the  ^t  created  beins^s,  and  af- 
fordii^  Us  an  insight  into  (he  earUest  physical  condition  of,  the 
globe,  they  liave  pecUHar  attractions  bothlfor  the  reasoaanfd  ima- 
gination :  indeed,  the  facts  are  colored  to  the  eye  pf  inexpc/ience 
with  all  the  exaggejr^tidn  of  romance.  If  We.  only  content  our-- 
'  selves,  patiently  to  investigate  the,  organic  renaains,  the  ii\ore  they 
are  cesefully.  studied  do  they  ^ain  jin  interest,  and^i^oveto  be  a^" 
leadily  classified  aa  any  of  the  later  formation^^  hotwith^tahdiiig 
their  tncUned  position  and  disturbed  sCratifioation.  Without  such 
knowledge^  every  step  wilf  be  embarrassed,  and .  yeara  of  labor'  * 
may  be  unprofitably  devoted  to  the  subjeet.  An  instance  of 
error  on  the  large  scale  may  be  observed  in  the  second  annual 
report  of  the  geotogical  exploration  of  Pennsylvania,  where  the 
graywacke  of  the  Hudson  river  is  confounded  with  a  rdck,'  some* 
what  similar,  it  is^  timer  in  mineral  ch^j^er, .  which  abounds  io 
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Osvego  counly  and  fonfis  the  -banks  of  Salmon  river.  Not  A 
single  species  6f  shells  or  plants  is  comiiion  tor  both.  The  former 
is  highly  inclined,  and  on  its  edges  ce^  linconformably  the  cal- 
ciferous  sdndroct  of  Eaton,  then  follows  the  sparry  llmerock  of 
the  same  author,  with  some  fossils  peculiar  to  it  ^  above  that  the 
limestones  and  shales  of  the  Trenton  series,  several  hundred  feet 
thick,  and  then  the  Salmdh^  river  sandstot)e  follows  in  the  as* 
oending^  order*  Thid  shows  the  gfleat  danger  of  error  in  endeav- 
oring tt)  identify  strata  ov^r  large  areas^  if  we  neglect  to  appeal 
to  the  evidence  afforded  by  palaeontology,  and  itely,too  exclo- 
sivety  upon  the  ^rer  varying  nTineral  composition  of  rocks,  i^Fhich 
it  is  obvious  may  present  similar  features  in  groups  of  widely 
different  age.  ^      ^     .    . 

The  present  grand  undulations  or  iticHned  planer  of  the  sur- 
face t)f  the  United  States,  considered  in  reference  to  their  broads 
outlhie^,  are  owing  to  the  position  which  the  transition  have  been 
compelled  to  assume,  by  the  unequal  rifee  of  priipary  cbains.  This 
has  arisen  from  its  vast  aggregate  thickness  and  enormoiis  unin- 
terrupted Extent.  Beginning,  as  it  does,'  on  .the  bordcar  of  the 
Arctic  sea,  it  extends,  in  some  "^parts  of  its  ringe,  unbroken  by 
granite  peakSj  quite  to  the^center  of  Alabama,  while  it  extends 
east  and  west,  froiQ  the  Appalachian  chain  to  Engineer  canton- 
ment on  the  Missouri  river.  It,  therefcfre,  on  a  rough  estimate,^ 
will  be  two  thousand  four  hundred  miles  north  and  south  by  one 
thonsand  four  hutfdred  in  extent  east  and  west;     " ' 

The  upheaving  force,  acting  over  so  vast  an  area,  has  only 
nextxthe  mountain  cYiixm  greaitly  disturbed  and  inclined  the  strata, 
leaving  the  mass  n,early  horizontal  to  the  eye,  but  rising  add  fill- 
ing in  erK)rmously  extended,  slightly  iiiclined  planes  and  undula- 
tions. It  is  to  the  re-entering'  angles  or  synclinal  lines  of  the 
planes  that  we  owe  the  course  of  many  bf  our  large  rivers:  East 
of  Little  Palls  on  the  Mohawk,  .(hat  river  runs  many  niiles  in  a 
depression  caused  by  the  gentle  dip  of  the  strata  on  the  north 
bank,  and  their  gentle  rise  on  the  south.  The  St.  Lawrence 
floWs  4n  a  profound  synclinal  line,  a^  jnay  be  seen  by  reference 
to  Mr.  Emmons'  section  in  the  New  York  gedogical  reports^  for 
this. year.  Dr.  Hildreth  informs  uis,  that  the  formations  in  Ohio 
.dip  towards  the  center  of  the  valley  of  the  Ohio  idver,*  and  as 
thisy  reappeaif  at  higher  levels  in  Kentucky,  there  can  be  no  doubt 
a  syDclhial  line^has  determined  -the  original  course  of  that  river. 
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These  gamefonmations  extend  thmoiigh  lodiana  and  IlUnois  to  tlfe 
-'Missi8si[^i  river,  with  a  gentle  southwest  inclination ;  W  as  we 
ascend  the  Misspuri^iwe  find  the  stjrata  rise  with  the  elevatipn  of 
the  iMid,  or  slightly  dipping  to  the  east-.  Thus  the  Mississippi 
flows  in  a  gi^and  dejuression  formed  by  the  rise  of  the  Appalachian 
chain  on^the  east,  and  the  jRocky  fillountains.on  the  west,  a  syn- 
clinal Une,  that  for  the  enormous  tract  of  coimtry^it  occupies,  and 
the  TQst  extent  ^f  the  two  inclined  planes  of  which  it  is  the  point 
of  greatest  depression,  has  no  ^qual  on  the  globe.  To  this  fprtu- 
.nate  geological  feature  of  the  cottnlry,  w&  owe  the  gigadtic  scale 
of  the  rivers;  swe'ej^ng  thousands  of  mites  through  level  and  fer- 
tile regions,  and  ofG^ring  to  industry  and  enterpri^  sources  of 
iiational  wealth  and  prosperity,  far  surpassii^  any  in  the  records 
of.  history.  '      ,  ' 

The  immense  tract  pf  country  which  Ues  between, the  Missis- 
sipitt  and  the- {U)cky  Mo^mtains,  ow^  it^  eastward  inclination  to 
the  uplift  of  that  cham^  whrch  has  risen  in  the  secondary  and  teiv 
tiary  eras  to  a  much  greater' elevation  thaa  the  Appidachian  railge, 
and  consequently  raising  the:  cretaceous  formations,  which  abound 
high  up  the  Missouri,  to  a  much  iiigher  level  than  jthey  attain  on 
the  Atlantic  coast.  This  W9s  caused  solely  by  the  rise  of  the. 
Rocky  Mctuntains,  and  not  assisted  by  a  depree^on  along  th^ 
eastern  coast,  as  Elie  de  Beaumont  supposes,  because  the  occur- 
rence of  three  tertiary  deposits  along  that  line  jwoves,  that  so  far 
ficom  a  depression  having  there  taken  place,  the  land  has  ieujtually 
been  upheaved,  at  the  same  time  that  the  tertiary  rose  on  the 
"  shore  of  the  Pacific.  This  proves,  that  th§  Appalachian  and 
■  Rocky  Mountain,  chains  rose  simultaneously  to  a  certain  degree  . 
in  the  upper  tertiary  era,  and  therefore  it  is  not  to  a  $ee-sa^  jmo- 
tion  of  the  earth's  crust  that 'I  would  attribute,  the  greater  eleva- 
tion of  the  cretaceous  strata  towards  the  Rocky  Mountains,  but, 
to  a  more  japid  uplift  of  that  chain  than  has  taken  places  in  the 
Appalachian  rang^.  The  greatest  elevation  of  the  latter  during 
the  upper  tertiary  period-  seems  to  have  iJeen  between  two  hun- 
dred' arid  three  hundred  feet,  and  this  only  in  the  northern  part 
'  of  the  United  States,  as  in  the  middle  and  southern  States,  this 
newest  tertiary,  Which  gives  the  maximuin  of  elevation  we  b^ve 
stated,  does  not. attain  more  than  ten  or  fifteen  feet  above  the 
level  of  the  sea.  On  the  coast  of  Califohiia,  Mr.  Nuttall  found 
^ells  of  recent  speqies  two  hundied  feet^above  the  Sea.    These 
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a^  so  much  mate  remota  ftata,  the  ictis  of  elevation  than  the  ter- 
tiary shells  of  New^  York)  that  the  uplift  of  die  Rocky  Moim  tains 
must  have  been  fair  greater  during.lhe  upper  tertiary  penod  than 
was  any  part  of  the  Atlaotie  chaiia« 

I  kooNr  not  what  reason  can  be  giy^n  fMT  considering  tt^  wbok 
of  the  transition  as  pne.gioup,  a^  Mr.  Rogers  b^  dene,  irhea 
-With  very  'few  exceptions  the  inhabitanta  of  the  seas  have  been 
destroy^  and  new  cr^afures^  succeeded  at  fire  distinct  epochs, 
an^  aneol  the^  groups  is  no  more  to  be  compared  with  another, 
than  is  the  oolite  with :jthe  green  sand  formation;  yet  each  of 
these  belongs  to  a  iMeient  group  in  all  the  systems  of  geology 
hitherto  published.     The  term,  lower  secondary,  appUed  bj^  the 
sanf^  geologist  to  the  transition  system,  is  equally  objectionable, 
as  it  has  scarcely  a  single  feature  in  common  with  what  has  hith- 
erto been  tenned  secondary  t^y  all  other-  geologists,  ajid.constitutes 
an  order,'  not  a  single  series  of  strata  linked  together  by  palaaoiH 
lolegical  c^Lnities^   The  ftetm,  lower  secondary,  would  be  &r 
more  appropriately  given  to  the  strata  eomprising  the  magnesian 
limestone,  liaK,  oolite,  &^.  as  upper  secondajry.  has  been  geoei^y 
nsed  to  designate  the  cretaceous  group. 

Organic  Remains  of-  tM  TrunsiH&n. 

No-  remains  of  reptiles,  nor  any  impressions  oT  the  feet  of  birds 
or  of  reptiles,  have  been  found  in  any  of  the  trilobite  rocks  of  the 
bnited  States ;  biit  fucoids  or  marine  plants'  abound  in  the  sand- 
Stonesj  many  of  which  have  a  digjiaie  or  trilobed  fornl,  and  by 
.  the  aid  of  the  imagitiation  could  be  readily  converted  into  omi- 
thichniteSy  or  reptile  trails.    I  am  Tar  from  an  intention  to  discredit 
the  science  established  by  Professor  Hitchcock,  as  his  descrip- 
tions apply  to  more  recent  stra^  tlian  the  transition,  and  which  I 
have  never  studied,'  and  his  arguments  are  too  ingenious  for  me 
to  doubt ;  but  I  must  be  permitted  to  challenge  his  ornithichniiey 
of  which  even  he  is  doiibtful,  in  the  graywacke  of  the,Hudson 
river,*  one  of  the  oldest  transition  rocks  in  New  York,  deposited 
at  a  period  so  early  that  scarcely  any  ^mall  islands  dotted  the 
boundless  waste  of  waters,  and  they  consisted  of  naked  primary 
ropks,  bearing  neither  herb  nor  animal  life.     "        . 

^ r        ;__^ , : : . -    -,, 

*  Mr.  Hitchcock  1^  oojvfaere  muQlaioed  the  ezistence  of  lu^  ornitliichfiite  ui 
tbe, graywacke  of  Hudson  valley;  he  found  an  ioLpression  there,  Baying  tome 
■light  resemblance  to  the  footmarks  i)f  th^  ConnecMcut  vallBy,  and~he  called  this 
tetrapodichnite,  ezpreering  atthe  same  time  stsotog  doub|8  ^hetl^er  it  were  a  real 
ibotmark. — Editors.  -  -        . 
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Remains  o{  fish  artd  their  coprolites  are  occasiodally  found  in 
,  the  middle  and  npper  porlions  of  the  twnsitioTi,  but  tb^i  mpst  <ii9* 
tinguishing  feafuife  in  the-'paloBontplogy.  of  the  system,  are  the 
trilobttefe  in  nearly  all  the.  strata  j  the  vast  proportion  of  Brachi- 
opods  among  fhe^testacea,  consisting  chiefly  ^  the  genera  OrthiSy 
Detthyris,  and  Strophomena  or  Leptobn^,  in  tjie  limestones ;  gi- 
gantic quadrangular  facotds  in* the  sandstones,  and  small  linear 
leaf-like  fucoids  iii  the  i^ates.  These  latter- first  appeared  in  the 
lower  slates,  where  other  organic  remains  ate  very  rare,  biit  occa- 
sionally trilobit6s  and  shells  of  the  ^enus  Strophomena/ have  been 
found,  a  fact  which  indiices  me  to  believe  that  these  two  orders 
were  twin-bom  of  the  primeval  seas,  and  that  they  were  prece- 
ded' by  vegetable  life.  Mr. -Phillips,  iif  his  investigation  of  the 
^English  equivalents,:  has  beeii  led  to  a  diflfereht  conclusion ;  but 
Englan<i  is  a  limited  theatre  for,  the  display  of  the  order  of  suc- 
cession,, which  sinks  into  insignificance  in  comparison  with  the 
colossal  develeppEnent  of  the  transition  in  North  America.^  He. 
HullipB  observes,  ^<  the  elates  of  mdlusea  are  more  ancient  Aan 
those  of  zobphyta,  if  we  trust  ionr  present  knowledge,  and  both' . 
older  than  marine  orlwid^  plants.'?*'  We  have,  it  is  true,  as  yet 
no  knowledge  of  zoopfiyia  in  the  lower  slates,  a^  therefore  the 
testacea  may  be  more;  ancient  than  th^y,  but  marine  plants  are 
older  than  eithfer.  ■  '  -^ 

^  Among  the  brachiopodous  bivalves,  the  gemis  Strophom&na  of 
Rafinesque  is  the  most  characteristic  of  the  trilobite  system.  Ppo- 
dudahos  aS  yet  been  found  only  in  the  Uj^r  term,,  ot  pyritiferv* 
ous  rocks  of  Eaioh,  where  the  species  are  yery  few  €ttid  rare.  In 
the  jnountain .  lirtestone  above,  Strophomena  is  hardly  known, 
but  it  is  crowded  with  Producta  6t  many  species.  The  Jatter 
genus, -therefore,  er^inently  characterizes  die  caiboniferous  sys- 
tem, with  which  it  ceased  to  exist.  Not  9  single  species^  of  IV. 
rebratula  occtirs  in  the  Silurian  sjrstem  of  ,this  country,  nor  haV^e 
I  seen  one  from  tt^  oairboniferous ;  the  shells  hithqpto  classed  in 
that  genus  being  referriWe  to  Orthis,  ,  • 

Throughout  the  transition^  we  very  rarely  find  any  evidence 
of^  fresh- water  streams  or.  lakes ;  which  is  doubtless  owing-  to  the 
very  smaH  proportion  of  dry  land  in  those  periods.  The  first 
tiace  e{'  them  in -New  York  is  in  Die  red  sandstone  at  Medina, 
—  -•-- — . — — — — *"        '        -    - ..   .       ■_■    .1 '     .    1 .  .    ■ ^    , 

*  TA«ti8«  on' Geology,  p.  239. 
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in  Orleans  county*  They  seem' to  hare  e;dsted  in  a  ffinall  lake, 
in  a  basin  of  sojrid  primary  iriand,  which  was  finally  drained  off 
.  by  no, violent  current  into  the  sea.  This  lake  protrfjly  oeouned 
in  Canada,  sinoe  Mr.*  Hall  Jias  clearly  proved  that  the  correot 
came  from  the  tiotth,  bringing  with  it  fine  sand,  and  running 
oVer.a  bed  ot  marine  shells,  {Lingula  cun^aia,)  which  were 

'  moored  by  their  long  peduncles  in  -  the  sand/  and  therefore  all 
range,  ih  one  direction,  nearly  north  and  south,  reminding  one  of 
boats  riding  "at  anchor  in  a  strong  tide. 

>  I  am  iplacquainted  with  any  ojther  trace  pf  ancient  fuesh-water 
shells  in  the  transition,  except  in  the  carboniferous  system,  wheie 

'^  Unios  are  not' uncommon ;  but  it  is  remarkable  that  we  do  not 
^nd  any  which  existed  aftet  this  period,  when  there  was  so  great 
an  extent  of  dry  land,-  especially  in  the  tertiary  .epochs,^  except 
those  Which  Dr^  Hildreth*  discovered  in  Ohio.  These  consist  o( 
ferruginous  casts  of  Unios,  approximating  in  tji^r  forms  to  exist- 
ing species  of  that  region,^  and. have  every  J^ppearaiice  of  being  of 
no  older  date  than  the  upper  tertiary ;  but  it  would  -be  wrong  to 
give  a  decided  opinion  of  their  age  without  further  investigad<m 
of  their  relative  pdsition'  and  ailalogy  to  esjsting  types.  Freeh- 
water  shells,  found  in  the  calcareous  deposits  of  modem  lakes, 
and  even  where  the  water  has  disappeared,  and  the  basins  filled 
up  with  sand,  covered  by  the  soil  and  original  forests  of  the  coon- 
try^  all  corresp<5nd  with  recent  species  living  in  the-  waters  of  the 
Vicinity ;  and  the^  maris,  and  even  the  monuments  of  filled  up 
lakes,  are  conimon  throughout  the  state  of  N^w  York. 

Oneof  the  mo6t  interesting  features,  of  the  transition  is  derived 
from  th^  .ripple  marks^  whk^h  are'  generally  most  <;on^icuous  on 
thevsandstones,  but  occur  also  on  the  slates ;  one  of  the  most 
beautiful  examples  of  this -action  of  the  waters  in  shoal  places 
dpon  the  unconsolidated  materials  of  rocks,  may  be  seen  at  the 
slate  quarry  on  the  Delaware  riyer  above  Easton.  The  stratum 
dips  at  a  considiSrabl^  angle.  .  Sudd  appearances  are  common  in 
Europe,  and  have  been  noticed  in  New  York,  Pennsylvania,  Tir- 
ginia,  and  Ohia.  They  are  records  of  the  ancient  condition  Of 
the  globe,  not  easily  misinterpreted.  If  there  was  scarcely  any 
dry"  land  at  that  period,'  it  follows  thi^  the  Uiliyersal  ocean  was 
ver^  shallow,  its  bed  cren,  and  the^currenls,  except  during  the 
oscillations  of  the  crust,  by  no  ibaeans  violent ;  hence,  in  their 
course  over  incoherent  sand,  they  left  their  imprcu^  upon  it  so  dis- 
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tinctly,  that  it  is  very  easy  to  estimate  the  comparative  force  of^ 
curreutson  different  stmtaby  the-  ^curger  or  smaller  undulations 
they  have  left  behind.  One  -can  form  an.  idea  of  the  extent  of 
one  of  these  ancient  floors^of  the  ooean,'  when  he  sees  the  ripple 
marks,  the  ssime  rock,  in  mineral  cotxipesitiojii,  and  the  same  or* 
g^nic  remains  in  Germany  or  Wales  thathe  "finds  in  New  York ; 
and  c€m  imagine  how.  mighty  a  revolution  the.cxust  of  the  globe 
mast  have  undei^one  to  gain  the  vast  depth^of  the  Atlantic  and 
the  elevation  of  the  Andes,  ^  .     ' 

While,  on  the  subject  of  the  transition,  it  m^y  be  useful  to  in-** 
quire  into  the  relative  portion  of  a  sandstone  which  seems  a| 
present  little  understood.  It  appears  oh  the  Hudson,  near.New^ 
burg,  and  passes  under  the  Pahsadoes,  reappears  in  -Ifew  jersey 
and  Pennsylvania,  following  the  course  of  the  I)elaware  a  dis- 
tance of^  laoany  miles,  and  disappears  necur  Treoton,  in  New  Jer- 
sey, where  it  rests  nnconformably  upon  gneiss.  The  color  of 
this  rock  is  generally  red,  very  often^  with  pale  waved  and  -con* 
centric  stripes ;  organic  remains  are  very  rare,  one  or  two  species 
of  fucoids  being  all  that  I  could  find,  and  they  differ  fVom  those 
of  any  other  formation.  TUia  ssindstone  has  sometimes  been  con^ 
founded  with  that  of  Western  New  York,  a  gross  error,  arising 
from  its  genearal'  resemblance  to  the  latter.  Mr.  M'C3ure  regard? 
it  as  a- distinct  formation,  but  termsiit  old  red  sandstone.  It  ap;*^ 
pears  to  me  to  be  intimately  connected^  with  the  Hudson  river 
slaty^  gray wacke,  probably  one  pa3sipg  into  the  others  but  at  all 
events  it  alternates  with  Eaton's  calciferons  sandrock  near  Easton, 
a  character  which  identifies  it  at  once  with  the  Potsdam  and  Es- 
sc«  sandstone,  described  by  Professor  Emmons  as  occurring^  in 
the  northeastern  section  of  New-  York.  In  all  cases  it  rests  upon 
jNrimary  rocks  and  is  the  oldest  of  the  fossiUiferous  formations, 
being  under  the  calciferpus  sandrock,  and  occupying  the  same 
position  in  the  geological  series  as  the  Oambrian  system  of  Wales^ 
described  Jby  Mr.  Sedgwick.  -  The  copper  mines  of  Elemington^ 
in  New  Jersey,  belongs  to  .this  formation.  The  harder  layers 
make  excellent  building  stone). and ^of  this  rock  th^  Penitentiary 
neaCr  Trenton  is  constructed.  Inr  New  York  it  is  one  of  the  most 
common^  materials  for  doer  steps  and  basements,  and  it  is  occA* 
sionally  U9ed  as  a  buildinj^  material  in  JPhiladelphia,  where  it  is 
brought  down  the  Schuylkfll  river: 

Y6l.  XXXV.— No.  2.  -      32  '. 
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Remarks  Ay  ihe  Editors. 

In  relation  ito  the  difference  of  opinion  between  Mr<  Conrad  and 
^f.  Henry  t).  Rogers^  we  taj^e  le^ve  to  stale,  that  having  been 
occasionally  in  eommunicaticHX  on  geologicah  subjects  with  the 
last  jiamed  gentleman,-  and  knowing  his  opinions  in  the  present 
case,  we  presume  our  much  respected  correspondent,  Mr.  Coniad, 
(with  whose  able  communicationa^  this  Journal  hasJ)eeD,  froei 
time  to  time,  enriched,)  will  be  gratified  to  know  the  grounds  on 
which  Professor  Rogersdifiers  from  him. ,  Should  that  gentleman 
choose  to  give  his  own  ei^lanations,  this  Journal  is,  of  course^ 
open  to  his  communications,  arid  should  Mp.  Conrad  ,wish  it,  to 
his  rejoinder.;  but  in  the  roeah  time,  the  public  ^nfidence  in 
bpth  gentlemen  will  be  increased  by  being  informed,  that  the  pe-' 
culiar  opinions<}f  each  are  sustained  :by  appropriate  and  important 
reasons;"  and  it  is^  moreover.  Very  desirable,  that  our  geologists 
should  understand  each  other.    » 

We  proceed  then  to  state,  that  Professor  Rogers^  as  Wi&  have  un- 
derstood from  himself,  has  examined,  with  considerable  care,  the 
localities  designated  by  tt;ofessor  Eaton,  where  the  "  gray  wacke 
of  the  Hudson"  is  ssdd  to  be  highly  inchhed,  and  to  have  the 
<'  calciferous  sandrock"  resting  unconformably  on  its  edg^ ;  and 
>that  he  has  left,  these  places  fully  satisfied, 'that  the-^strata,  sup- 
posed to  belong  to  two  formations  >of  distinct,  epochs,  are,  in 
reality,  but  adjacent  beds  of  one  great  formation,  differing  in 
mineral  character,  and  seeming,  at  Arst  glance,  to  meet  uncon- 
formably, in  consequence  of  the  numerous  local  irregularities  of 
.dip,  sojcommon  to  this  rock  on  the  Hudson.  In  other  words,  be 
regards  the  calciferous  sandrock  i>f  Eaton,  (the  first  formation  of 
his  report,)  as  every  where  lower  in  geological  order,^rthaa  this 
90  called  gray wadke,  which  has  been  traced  uninterrupt^  from 
the  Hudson,  through  New  York,  New  Jersey,  Pennsylvania,- and 
the  States  further  South  as  fBur^afi  Tennessee,  every  where  occu- 
pying the  third  place  in  the  ascending  series. 

He  supposes  he  has  evidence  to  show,  that  a  geological  sec- 
tion, corresponding  with  a  line  drawn  from  the  mouth  of  the 
Susquehanna  river,  a  little  ea:^  of  north,  through  Pennsylvania 
and  New  York,  to  the  country  of  primary  rocks,  tiorthx>f  Uticai 
would  reprei^nt  the  entire  series  of  thirteen  formati<nis,  dbscribed 
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in  his  report  as^  occurring  in  exactly  the  same  order,  whether  they' 
are  traced  from  the  uppermost,  (the  aiithracite  coal  formation,) 
southward,  towards  tide  water,  or  northward,  tathe  end  of  the 
section  in  New  York;  and  in  no  instance,  in  either  half  of  the 
line,  Was  evidence  observed  of  any  want  pf  confownity  between 
adjacent  sprata.  Such  a  section,  where  it  crossed  the  Kittat'inny 
Valley,  would  display  the  calciferous  sandrock  of  Eaton,  under- 
/y»w^  conformably  the  metalliferous  Kmerock  of  the  sanrie  authdr*^ 
and  this  in  turn  underlying  conformably  the .  gray  wacke  of  the  . 
Hudson,  while  near  it&  northern,  extremity  it  would  exhibit  the 
calciferous  sandrock  in  conformable  position  below  the  limestone 
of  Trenton  Falls,  andthis  again  in  similar  relation,  passing  under 
the  foundation  of  the  Salmon  river.  That  sucfr  is  the  state  of 
things.  Professor  Eogers  appears  to  feel  satisfied  from  a  careful 
i?tudy  of  the  country  around  both  the  southern  and  northern  ends 
of  this  supJDOsed  section.-  He  therefore  regards  the  so  named 
gray  wacke  of  the  Hudson  as  the  same  with  the  gray  sandstone 
formation  of  Oswego  qounty.     He  considers  the  argument  based 

*  on  the  want  of  identity  in  the  fossils  as  inconclusive,^  until  it 
shall  appear  that  a  large  number  of  sped^s  from  each  fomaalibn 
have  been  compared,  and  this  because  he  places  more'  cor^-^ 
dence^  iti  x?onclusions  drawn  from  following  the  rocks  themselv^ 
over  wide  areas  of  country,  (the  only  mode  by  which  their  true  • 
order  of  superposition  can  be  firfit  established,.)  than  in  iuferenbes 
based  upon  the  organic  remains,  the  tnie  significance  of  which 

.  can  never  be  "known  imtil  large  groups  of  species  are  studied, 
and  until  the  order  of  supierposition  of  the  strata,  the  very  mat- 
ter under  discussion,  shall  have  been  previously  settled  by  inde- 

.   pendent  explorations,  : 
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Art.  V.^ — MagneUhEkctfio  and  Etectrq-Magn^  App€Mrctiu» 
and  Experiments;  by  Charles  G.  Paoe,  M.  D.,  Washington 

City. 

From  the  splendor  of  the  sparks,  and.ihe  extreme  intensity  of- 
shpcks  obtained  froiri  magnetic,  dectrical  instnimeHts  where  the 

.  galvanic  battery  is  used  as  a  source  of  the  magnetic  power,  the 
hope, has  been  entertained  by  many,  that  such  instruments,  would 
(yrove  valuable  in  a  high  degree  as  sources  of  electrolytic  power. 
The  present  infantile  State  of  the  science,  showsclearjy  the  fu- 
tility of  such  a  hope,  and  points  directly  to  an  arrangenaent  which 
wiH  place  in  the  hands  of  the  operator  an  .instrument  surpassing 
eitiirely;^the  great  galvanic  battery  in  value  and  power.  Such  an 
instrument  is  the  uoagneto^lectric  machine.     The  instrument 

.  described  in  the  last  April*  number  of,  this  Journal  demonstrates, 
by  V careful  experiment  with  Faraday's,  volta-electrometer,   that 

.  the  electrolytic  power  of  the  current  from  the  combined  armar 
tnr^  is  just  double  that  of  one.    "The  avenue,  then,  to  an  inde-  , 
finite  power,  is  too  obvio]j§  to  escape  notice.     Increase  the  Jium- 

.  ber  of  pairs  of  magnets,,  extend  the  series  of  armatures  upon  the 
same  shaft,  or  in  any  way  in  which  they  may  bf  brought  to  bear 
on  the  same  terming  pole,  and  I  hazard  nothing  in  the  assertion, 
that,for  the  same  prime  cord^  and  contained  in  the  same  space,  a 
magneto-electric  instrum^t  can  be  inade  of-  equal  power  to  a 
galvanic  ,battery  of  one  thousand  pairs  of  plates,.  It  is  evident, 
that  there  will  not  beJthat  rapid  diminution  with  the  extension 
ojf  the  series  which  obtains  in  the  galvanic  arrangement,  for  in 
the  magneto-electric  machine  the  whole  route  of  the  curtent  is 
through  solid  conductors,  and  in  the  galvanic  battery,  through  a 
great  extent  of  liquid  andnumeipu^  soldered  and  imperfect  joints. 
Nothing  but  the  want  of  means  has  restrained  me  from  erecting 
a  magneto-electric  machine,  which  I  feel  confident  would  rival 
the  largest  galvanic  battery  in  existence.  The  arch  of  light 
would  be  obtained  by  disposing,  one  set  of  armatures  at  right 
angles  to  the  other,  sp  that  while  one  gave  a  diminishing  cur- 
rent, the  other  would  afford  aciurrent  inci^easihg  in  the  same 
ratio ;  while  one  set  was  in  the  neutral  plane,  the  other  would 
be  at  the  point  of  strongest  action.    '  ^ 

•  Vol.  xxiiT,  p.  163. 
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Havtog*  asserted  thus  mudh  of  the  raagnetp-electric  machine, 
it -will  be  necessary  to  aUude  briefty  to  the  objections  to  machines 
for  electrolytic  uses,  where  the  galvmnic  battery  is  the*  primum 
piohile. 

First- — Thd  opposing  currents  ^)roduced  by  making  andlwreak* 

Njng  the,  battery  circuit  cannot  be  separated,  or  rather  cinnot  be 
united  to  form  one  current.  In  the  magneto-electric  machine, 
the  alternating  currents  are  knade  to  flow  in  the  same  directioa 
by  the  pole  chanffer,  t)T  more  properly  in  this  connection,  the  i<»i- 
trep,  '  As  it  is  desirably  that  every  distinct  and  useful  apparatus 

-  ^should  have  an  appropriate  ntune^  I  haVe  selected  the  term  t/ni- 
trep,  as  short,  and  descriptive  of  the  tise  of  this  part  of  the  mag- 
neto-electric machine.  This  import^mt  addition  to  the  machine 
i^pears  to  be  beyond  simplification,  ^consisting  merely  of  two 
nearly  half  cylindrical  piieces  of  metal,  rivetted  or  secured  in  any 
manner  to  the  circumference  of  a  small  disc  of  wood  oir  ivory, 
and  insulated  from  each  ^her.  Its  use,  as  the  name  Unitrep 
implies,  is  to  convert,  or  turn  contrary  currents  into  one  corh 
moa  channel.       -  '     . 

Secondly, -^In  th&  galvanic  magneto-electricatm^hines,  elee- 

/  tro^hemical  effects  can  be  obtained  (to  any  considerabiB  ilegree) 
only  by  distinct  impulses,  occulting  at  each  ruptive  of  the  cir- 
cuit. '  These  impulses  m  secondary  currents^  closely  resemble  a 
conmion- electrical  discharge,  and  are  of  too  short  duration  to 
allow  the  particles  of  the  substtmces  to  be  decomposed  to  assume 
definite  polar  arrangement.  Nor  can  the  circuit,  be  broken  rap- 
idly to  any  advantage  ;  for  in  the  first  place,  the  full  magnetizar 
'tion  of  the  iron  requires  appreciable  time,  and,  secondly,  the 
flowing. of  Jhe  secondary  through  a  completed  circuit,  weaketis 
itself  byi  re-magneti«ng  the  bar :  (this  will  be  spoken  of  in  fu» 
ture. )  In  the  pure  magneto-electric  machine,  water  is  decompo- 
sed far  more  rapidly  by  the  continuous  current  than  by  breaking 
the  circuit,  by  the  primitive  than  the  secondary  current  Tlie 
secondary  furnishes  .the.most  powerful  shocks^  but  the  primitive 
possesses  the  greatest  decomposing  power.  -     - 

'     Compound  Electro-Magnet  and  J^lficirotome  for  Shoclcsj 

SparkSj  ^c. 

In  the  late  Tiumbers  of  Stui^eon's  -Annals,  I  notice  that  Mr. 
Bachoffner  has  introduced  the  bundle  of  wires  as  superior  to  the 
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solid  bar  for  reaction  upon  the  coil  wires,  Mr.  Heichoffner  pfobfit- 
bly  n3ed  this  coitippund  armngiBment  before  mjrself;  a^  I  hiade 
the  discovery  February  14th,  1838.  .  Mr.  Bachofin.er  remarics, 
.  "  that  it  is  necessary  to  insulate  the  wire§  of  the  bundle,  and  that 
it  is  difficult  to  undefstarid  th^ir  action,  as  the  magnetic  power  is 
not  so  great  as  that  of  a  solid  bar."  In.  every  experiment  hith« 
erto*  tried,  I  have  invariably  found  the  magnetic  power  to  be 
greater  than  that  (^  a  solid  bar  of  the  same  weight  I  have 
never  found  it  necessary  to  insulate  the  wires  to  insure  iKeir  ope- 
rationV  although  I  would  npt  .say  that  a  very  careful  insulation 
might  not  improve  their  operation.  For  I  apprehend  that  in  the 
development  and  return  of  magnetic  forces^  electrical  currents  are 
ejtcited  in  tbcbody  of  th^  magnet  at  right  angles  to  its  axis,  as 
well  as  in  4he. wires  surrounding  the  magnet.  In  this  case  the 
exterior  portion  of  the  magnet  would  act  as  a  closed  drcmt  upon 
the  interior.  .  ^ 

By  a  closed  circuit  is  meant  a  flowing  secondary  -cnrroit, 
which  has  the  effect  to  re-x:nagnetize  the  bar  lifter  the  primitive 
battery  current  has  ceased  to  act.  That  the  operation  of  these 
teoondary  closed  circuits  has  never  yet  been  considered  in  the 
construction  of  machines,  wiir  appear  from  the  following  facts 
and  practical  observations. 

/'Yr5/.— Enclosing  a  compound*  electro-magnet  4n  a  tube  of 
metal,  almost  entirely  |)revents  the  formation  of  secondary  cur- 
rents in  the  exterior  wires,  although  by  this  arrangement  the 
magnetic  power  is  not  perceptibly  affected,  with  the  exception, 
that  its  development 'requires  ^moreiime.j^  The  short  and  cona- 
plete  right  ailgle  currents  in  the  metallic  casing  have  a  greater 
magnetizing  power  than  the  secondary  of  an  extended  and  ob- 
lique coil  of  wire.  '  Hence,  after  the  battery  current  ceases,  the 
chief  portion  of  the  secondary  will  flow  in  this  short  circuit,  nod 
the  magnetism  of  the  bar  be  prolonged  to  a  perceptible  degree, 
and  if  it  were  possible  to  break  this  closed  circuU  innnediately 
after  the  battery  circuit,  a  secondary  and  teriixupy  currept  would 
be  observed  from  the  coil  of  wire.  This  tertiary  circuit  I  hare 
perceived  in  another  way. 


*  Or  a  common  single  magnet.  ■     '   ■  - 

i  The  increaM  of  time  neceitarjr  to  eff^  the  full  der^lopmeat  of  unifDetisBi, 
b  due  to  tbiB  formatioii  of  the  laitid  vecondarj^flpwing  agaiott  the  battery  curreas. 
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'  &eco9u%.— Insulate  the  metallic  casing  from  the  magn^t^  and 
divide  it  throughout  its  length,  so  that  the  secondaries  cannot 
pass,  and  the  coil  wire  will  now  exhibit  the  full  power-  of  the 
secondary.         -  '  . 

.  Thirdly, — Surround  an  electrormagnet  with  an.  entire  metallic 
casing,  .exterior  to  the  coil  .wires,,  and  the  secondary  of  the  wires 
will  be  depreciated  as  before.  Split  the  casing,  as  before,  and 
the  secondary  will  again  •  have  full  power. 

Fourthly, — Brass  rings  or  straps  surrounding  the  poles  of  mag- 
nets or  ai'matiires  for  magneto-electric  experiments,  detract  from 
their  value  by  the  action  of  closed  circuits. 

Fifthly, — The  brass  cheeks  which  are  frequently  used  upon  the 
armatures  of  magneto-electric  machines  for  supporting  the  coil 
wires,  materially  impair  the  power  of  such  machines.  These 
cheeks  should  in  all  cases  be  made  of  Avood,  ivory,  or  some  non- 
conducting substance. 

Sixthly. — A  metallic  casing  which  entirely  envelops  a  U 
magnet  or  armature,  cannot  convey  closed  circuits,  as  each  half 
of  the  casing  would  transmit  currents  in  opposite  directions.  Con- 
sequently, (as  I  have  proved  by  repeated  experiments,)  the  secon- 
dary of  the  coiled  wire  is  not  in  the  least  impaired  by  this  ar- 
rangement. 

The  following  experiments  were  tri^d  with  a  view  to  ascertain 
if  electrical  Gurrents  were  excited  in  the  body  of  the  magnet  it- 
self A  hollow  magnet  was  wound  and  tried ;  the  secondary 
current  wa^  not  so  great  as  that  from  a  solid  bar  of  the  same  di- 
ameter. Singular  as  it  might  at  first  sight  appear-,  the  insertion 
or  filling  up  of  tin's  hollow  magnet  with  a  rod  of  soft  iron  or  a 
bundle  of  iron  wires,  did  not  in  the  least  exalt  the  force  of  the 
secondary.  This  result  accords  exactly  with  that  of  a  similar 
experiment  by  Mr.  Bachoffner.  I  then  rolled  upon  a  cylinder  of 
wood  a  piece  of  sheet  iron,  not  permitting  its  edges  to  meet.  It 
was  then  surrounded  with  three  layers  of  coiled  wire  and  tried, 
and  the  augmentation  of  the  secondary  was  greater  than  that 
produced  by  the  entire  hollow  magnet,  which  was  of  much 
thicker  metal.  But  when  the  cylinder  of  wood  was  withdrawn, 
and  its  place  supplied  with  a  bundle  of  fine  iron  wires,  the  sec- 
ondary was  increased  to  a  very  great  degree,  and  the  whole  ap- 
peared to  be  equally  powerful  with  a  compound  magnet  of  the 
same  size.     It  should  be  observed  particularly,  that  when  the 
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hollow  magnet  was  entire^  the  insertion  of  w  iron  rod  or  bundle 
of  wires  produced  no  eflfect.  From  these  experiments  1  think 
the  existence  of  secondary  currents  flowing .  in  the  body  of  the 
magnet  may  be  very  j)lausibly. inferred.  If  actually  determined, 
the  fact  w'ould  prove  important,  and  is  well  worth  pursuing.  I 
soldered  two  wires  to  the  edges  of  the  enclosed  sheet  of ,  iron, 
su2d  connected  them  .with  a  galvanoscope,  but  could  not  perceiFc 
any  effect  upon  the  needle.-  But  as .  the  ijistrument  was  by  no 
means  delicate,  the  experiment  may  be  regarded  as  valueless- 
Having  no  opportunities  at  present  of  pursuing  the  investigation, 
I  hope  that  the.  subject  may-  receive  due  attention  from  those 
.who  may  be  interestedj^         . '-  ^ 

The  following  strilting  experiments  afford  still  further  illustra- 
tion pf  the  action  of  closed  secondary  ciicuits. 

Experimefit  Ist, — Place  a  straight  el^ctro-magnef  upon  a  lai^ 
flal  spiral  of  copper^  in  the  direction  of  a  radius  of  the  spiral. 
When  the  spiral  is  connected  with  the  battery,  the  magnet  be- 
comes pharged,^  and  a  secondary  current  in  its  wires  is  the  conse- 
quence. Break  the  battery  connexion  with  the  spiral,  and  ex- 
amine by  the  common,  tests  the  power  of  the  secondary  from  the 
magnet.  -  Again,  break  the  circuit  from  mercury  covered  with  oil, 
and  the  secondary  from  the  magnet  will  noiV  be  found  stronger 
than  in  the  first. case.  When  the  circuit  is  broken,  over  clean 
mercury,  the  secondary  flowing  through  the  heated ^por  and  air, 
acts  as  a/closed  circuit  to  prolong  the  xnagnetism  of  the  spiral, 
apd  thus  prevent  a  sudden  and  entire  irifluence  upon. the  magnet 
When  the  mercury  is  covered  with  oil  the  secondary  is  arrested, 
and  the  magnetism  suddenly  ceasing,  exerts  its  whole  influence 
upon  the  magnet,  or  rather  the  magnetism  of  the  bar  ceases  with 
that  of  tl^e  spiral  The  same  phenomenon  is  well  illustrated  by 
the  electro-magnet  -alone,  whejJe  the  fiae  wire  is  independent  of 
the  lafge.  . 

Experiment  ^,r-ry^  reciprocal  action  of  the  closed  circuit  of 
the  magnet  itself  upon  the.  secondary  of  the  spiral  19 -more  re- 
markable. Break  the  battery  connexion  with  the  spiral  over, 
c^an  mercury,  when  ^the  ends  of  the  wire  on  the  magnet  are 
disjoined,  and  observe  the  spark ;  join  now  the  ends  of  the  mag- 
net wire,  and  pn  breaking  the  battery  circuit  the  spark  from  the 
spiral  will  be  diminished.  The. manner  in  which  the  clos^  cir- 
ciul  operates  here,  will  be  mor^  easily  xmderstood  from, 
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Experiment  3rf.— Bring  bjie  extremity  of  the  magnet  used  in 
the  foregoing  experiment  in  contact  with  one  pote  of  xh6  magnet 
^  a  common  magneto-electric  machine^  As  this  di^uises  a  por- 
tion'^of  the  magnetii^m,  the  amount  of  electricity  developed  by 
tjie  revolution  of  the  armature  will  of  course  be  dirainishod/ 
While  woHdng  the  roachine'  the  magnetic  state  of  the  electro* 
magnet'  vn^  vary  with  the  approximation  and  jecession  of  the 
armature,  and  ^'current  of  electricity  in  its  wires  will  be  the  con- 
sequence. When^  the  current  from  the  armature  is  broken  or  hot 
suiSTered  to  flow  at  all,  the  current  from  the  electro-magnet  will  be 
n^uch  stronger  than  when  the  circuit  frojn  the  larmature  is  con- 
stantly complete.  When  the  armature  is  leaving  the  magnet, 
the  flowing  current  or  closed  circuit  magnetized  the  armature -and 
consequently  disguises  more  of  the  power  of  the  inducing  magr 
net,  than  "when  the  armature  leaves  Ivithout  the'  closing  of  the 
circuit.  The  consequence  is  a  detraction  of  magnetic  power 
from  the  electro-magnet.  ~  Also,  breaking  the  circuit  from  the 
armature  under  oil,  increases  the  current  from  the  eieetro^mag-  - 
net  "  ,  ' 

Ej^eriment  4t/i — Join  the  endaof  the  wire  coiled  on  one  leg 
of  the  curved  armatu]:e  of  a  common  magneto-electric  machine, 
and  allow  the  coil  froui  the  other  leg  to  be  connected  with  the  . 
break  piece,  as  usual.  As  long  as  the  circuit  of  the  first  coil  is 
closed,  the  second  coil  will  furnish  scarcely  any  electricity ;  but 
when  the  circuit  of  the  first  coil  is  opened,  the  second  furnishes 
nearly  as  much  electricity  as  the  combined  current  from  both 
coils.  This  singular  fact  first  called  my  attention  to  the  great 
'  advantage  of  short,  straight  armatures,  for  the  magneto-electric 
machine.  Obviously,  the  be$t  arraiigement  for  straight  arma- 
tures, Would  be  that  wherein  they  revolved  between  the  ends  of 
the  magnetic  poles,  the  axis  or  shaft  being  parallel  to  the  legs  of 
the  magnets.  The  points  gained  by  this  plan  would  be,  a  more 
uniform  and  powerful  current,  and  an  exact  divisiod  by  the  Uni- 
trep  of  the  semicircular  routes  through  which  the  akematingf 
currents  are  developed.  In  the  machine  described  iit  Vol. 
XXXIV,  p.  164,  of  this  Journal,  and  in  all  others  whei;e  the  axis  of 
motion  is  perpendicular  to  the  plane  of  the  magnet,  if  the  two 
rentes  in  which  the  opposite  currents  are  developed  be  represented 
by  two  arcs  of  a  circle  drawn  through  the  two  neutral  points, 
that  arc  towards  ihe  bend  of  the  magnet  will  hfi  much  the  longer, 

YoL.  XXXV.— No.  2.  33 
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and  represents  a  feebler  current  than  the  shorter  arc.     The  otAj 
objectfon  to  this  arrangement  is  the  extra  room  it  requires. 


Figiue  h 


Figm-e  I,  represents  a  new  form  of  apparatus,  consisting  of  a 
compound '  electro-naaguet  and   electrotome  ;   completed    April, 
1838.     a,  is  an  ivory  cheek  or  head,  through  the  center  of  \Fhich 
appear  the  extremities  of  the  wires  composing  the  magnet,    b,  V^ 
two  brass  straps  confining  the  magnet  to  the  base  board,     c,  c', 
the  battery  conne:?cion  for  the  large  wires,  which  are"  terminally 
soldered  to  the  cups  with  the  landing  screws,  the  soldered  con- 
nexion being  underneath  the  base  board,    rf,  rf,  are  the  fine  wire 
terminatfons,  the  solderings  being  oiit  of  sight,  underneath  the 
base  board*     The  movable  part  of  the  apparatus,  e,  f^gy  A,  k^  is 
the  electrotonie.     c,  is  a  stout  copper  wire,  passing  through  the 
shaft  A.     One  extremity  of  thfs  wire  dips  into  the  mercury  cup^ 
(m,)  the.  top  of  which  is  of  glass  for  exhibiting  the  spark ;  the 
base  of  brass  is  soldered  to  the  brass  strap  V,     At  the  other  ex- 
tremity of  e;  is  a  small  ball  of  iron,  (g*,)  which,  being  attracted 
by  the  magnet,  gives  motion  to  the  electrotome.     It  is  proper  to 
remark  here,  that  the  sphere  of  iron,  g^,  is  not  attracted  by  the 
magnet  "with  the  same  fcfrce  as  would  be  a  piece  of  .iron  of  oyoid 
form,  or  what  would  prove  still  better,  a  cyliodiical  jriece,  the 
length  of  whose  axis  was  considerably  greater  tban  its  diameter. 
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A,  is  a  short  piece  of  ctfpper  wire  soldefed  to  e,  and  descending 
into  the  irierciiry  cup  n,  which  is  soldered  to  the  brass  strap  A., 
The  brass  ball/,  is  movable  on  th^  projecting  screws,  and  serves 
as  a  regulator  to  the  vibrations  of  the  electrotome.  The  circuit 
traversed  by  the  galvanic  current  is  as  follows.  From  the  cup  c, 
by  the  dotted  line  to  the  brass  irtrap  &',  thence  through  m,  e,  A,  n, 
ft,  to  one  of  the  large  wire*  tenninations.  The  other  termination 
of  «he  large  wires  surrounding  the  magnet,  is  soldered  to  a  cup 
connected  with  &.  When  the  galvanic  circuit  is  completed,  the 
magnet  attracts  the  ball  g^  and  raises  e  froQi  m,  producing  a  bright 
spark  at  m,  and  a  poweriul  s^ock  from  d^d;  e,  then  fall$  by  its  own 
weight,  re-establishes  the  connexion,  and  thus  the  vibration  con- 
tinues; On  the  side  of  the  ball  g^  towards  the  pole  of  the  Mag- 
net, is  fastened  a  piece  of  brass,  or  other  non-magnetic  siXbstance, 
to  prevent  the  adhesioh  of  the  ball  to  the  magnet.  The  tips  of 
the  wires  A,  m,. should  be  tinned,  before  use.  tn  all  cases,  tin- 
ning, or  covering  with  soft  solder  the.  exttemities  of  wires  for 
connexions^,  and  dipping  ibeia  into  mercury,  will  be  found  a  ^ 
much  more  preferable  mode  of,  amalgamating,  than  the  usu^ 
practice  of  dipping  them  into  nitrate  of  m^cury,  as  they  pre^ 
serve  their  brightness  a  greater  length  of  time. 

Circular  Galvanometers, 

Figures  2  and  3,  jepresent  two  new  forms  of  galvanometers, 
which  are  found  to  possess  some  advants^es  over  other  forms  in 
common  use.  The  whole  appearance  of  this  instrument,  ( though 
a  trivial  consideration,)  is  sondtewhat  in  its  favor  for  purposes  of- 
general  exhibition  to  b,  class,  a,  fig.  2,  is  the  magnetic  needle  . 
suspended  by  its  centre  on  a  fine  point.  The  needle  is  made  of 
watch  spring,  and  bent  into  ^  form  concentric  with  the  coil  c. 
The  dii^ance  between  the  poles  of  the  needle  is  about  one  six- 
teenth of  an  inch  more  than  the  width  of  the  coil.  The  coil  c, 
of  insulated  copper  wire,"is  fastened  by  strong  cement  to  the  pil- 
lar d.  Pj  n,  are^  the.  terminations  of  the  coil  passing  into  the  mer- 
cury cups  on  the  stand.  The  coil  is  made  of  a  number  of  strands 
of  wire  in  Ueu  of  a  continuous  wire.  Galvanometer  coils. ate 
usijwdly  made  of  too  fine  wire,  and  of  a  single  wire  of  too  great 
a  length.  M.  Pouillet,  in  his  late  iny^'gation  of  the  g^er^ 
law  of  the  intensity  of  cyurrents,  has  shown  that  derivation  made 
upon  a  primitive  current  from  an  elementary  battery,  strengthens 
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Figures  2£aiid  3.  ' 


Figure  4- 
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thaj;  primitiye  curreot.  By  d^rivxitipa  is.  meant,  the  addition  of 
another  wire  to  any  portion  of  the  primitive  circuit  The  simple 
solution  of  the  fact  is,  ihat  derivation^  or  the  addition  of  another 
wire,  increases  the  conducting  power  of  the  circuit.  Professor  J, 
HeUry^s  discovery  of  the  mjeth6d  o£  increasing  the  power  of  the 
electro^magnet  by  winding  upon  it  several  short  coils  of  wire,  is 
a  most  striking  practical  illustration  of  this  law.  M^  Pouillot  has 
also  arrived  at  the  conclusion,  that  the  intensity  of  the  current 
produced  by  a  siugle  element,  is  in  an  inverse  {Ht>portion  to  thie 
real  length  of  the  circuit  The  adoption  of  the  several,  strands 
in  the  galvanometer  seems  therefore  t6  be  plainly -indicated,  and 
experiment  fully  warrants  it.  ft,  fig.  2,  is  a  graduated  circle  of 
ivory  for  marking  the  deviations  of  the  needle.  Since  the  con- 
struction of  ^the  instrument,  fig.  2,  .1  have  adopted  the  plan  rep- 
resented in  fig.  3^  which  is  ihuch.to  be  preferred  on  account  of 
its  simpUcity  of  construction,  and  the  perfect  steadiness  of  the 
needle,  e,  is  the  coit  cemented  upon  the  stand  d;  b,  a  graduated 
zone  surrounding  the  coil.  *  p  p^d  w,  the  wire  terminations;  a,^ 
the  circular  needle  of  ^atch  spring,  wUh  a  very -delicate  upper 
bearibg  a^«,  and  a  slender*  pivot  at  a,  resting  upon  an  agate  centre, 
cemented  to  the  coil.  As  this  needle  is  not  liable  to  any  mechan- 
ical displacement,  it  may  come  very  near  the  coil/).  The  por- 
tion of  ihe  circle  between  the  two  liqes  at^  a,  which  bears  the 
pivot,  is  of  brass. 

-  ^  ^     .  ■     •■      ■  '  ■      " 

Double  Helis  for  Inducing'  Magnetism'. 

Figwe  4,  represents  an  apparatus  contrived  January  llth,^  1838, 
for  exhibiting  th^  magnetic  forces  of  the  centre  of  the  helix,  a,  a, 
ar^  the  two  helices  of , five  layers  of  wire,  protected  by- brass  ca- 
sings, (split  on  the  under  side,) -and  by  ivory  heads j  c,  CjCy  c.  6,  ft, 
are  two  ^rve^  bars  of  soft  iron  which  slide  readily  iutp  the  he^ 
lices.  0,  d,  the  handles^  for  pulling,  furnished  with  ball  and  socket 
joints  at  o,  o^-to  prevent  the  magnets  being  twisted  or  wrenched, ' 
The  wire  terminations  of  the  helices  pasa  through  the  openings 
in  Che  brass  casings,  imdemeath  the  base,  board,  and  are  soldered 
to  the  screw  cups  p,  n,  for  battery  connexions.  The. attractive 
force  manifested  by  this  arrangement  in  the  centre  of  the  helices, 
.is  much  greater  than  when  axi  armature  is  applied-at  the  extreo^ 
ities.  A  smiall  apparatus  of  this  kind  will  resist  the  strength  of 
two  stout  men  puUing  by  the  temdlea.    This  makes  arery  {>retty 
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arK$mgeiiieDt  for  a  teciprocqcting'  etfictro-magoetic  eqgin^,  there 
beiag  no  change  of  poles,  as  the  motion  is  eifiected  by  an-ar- 
tangement  shpwn  m  the  two  i^ext  figured.  This  farm  of  ea> 
gioe  will  be  described  in  a  future  article. 

*"    "^        "  ttevolving  Armature, 
Figure  5,  represents  an  instrument  invented  in  February,  1838^ 
for  exhibiting  motion  by  magnetism  without  change  of  pole& 

/    Figure  5* 


This  instrument  was  the  foundation  of  a  series  of  ezpenmeats, 
made  with  reference  to  the  mechanical  application  of  magnetifltn?. 
which  will  be  pubUsfaed  with  drawings  in  a  future  commoaicar 
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tion.  *  m,  id  the  electro-magnet  a,  the  armature  of  soft  iron.  «, 
is  an  upright  stem  of  -brass,  to  receive  and  make  the  bearings  of 
the  shaft  of  the  armature,  b,  is  a  disc  of  wood  or  ivory  to  brace 
the  upright  stem  ^.  c,  is  one  termination  of  the  magnet  coil, 
serving  as  a  conducting  spring,  d,  is  the  other  conducting  spiing 
^passing  through  the  disc  6,  into  the  cup  n,  for  battery  xsonnexiOn. 
"The  other  termination  of  the  magnet  wires  passes  into  the  cup|i, 
Al  r,  t/j  ill  ill  iy  iiActi  to  iliu  ^ua^L.  Is  a  eylJuuiical  piece  oi  bilver, 
which  may  be  technically  called  the  cut-off^  or  electrotome. 
Tlie  spring  c,  plays  upon  the  whole  portion  of  the  cut-off.  The 
spring  rf,  plays  upon  the  dissected  part,  whose  metallic  divisions 
are  so  arranged  that  they  shall  come  into  contact  with  the  spring 
d^  when  the  armature  is  a  little  inclined  from  right  angles  to  the 
plane  of  the  magnet,  and  leave  spring  d^  before  the  armature  ar- 
rives at  equilibrium.  This  armature  revolves  much  faster  than 
would  a  magnet  changing  its  poles.  Besides  the  advantage  of 
greater  simplicity,  the  revolving  armature  possesses  advantages 
which  cannot  be  gained  by  change  of  poles,  or  by  revolving 
magnets,  where  the  power  is  only, cut  off  without  a  change  of 
poles.  Suppose  another  electro-magnet  to  be  placed  at  right  an- 
gles to  the  magnet  ?7Z,  in  the  figure,  and  the  cut-off  so  arranged 
that  the  two  magnets  shall  be  charged  in  succession  by  the  revo- 
lution of  the  armature.  The  velocity  of  the  armature  will  thus 
be  nearly  doubled  without  the  addition  of  more  battery,  for  the 
points  of  action  are  doubled,  and  only  one  magnet  charged  at  a 
time.  This  same  plan  admits  of  enlargement  on  aiiy  scale,  only 
with  the  alteration  of  the  mode  of  revolution.  If  electro-mag- 
netism should  ever  be  introduced  for  small  powers,  such  as  turn- 
ing  lathes,  &c.  it  probably  will  be  effected  by  either  the  revolving 
or  vibrating  armature  machines. 

Reciprocating  Artnatui^e  Engine, 

Figure  6,' represents  an  electro-magnetic  engine  with  vibrating 
or  "reciprocating  armatures,  a,  a,  ai*e  the  electro-magnets,  firmly 
secured  to  the  base  board  and  the  wooden  table  t.  6,  6,  are  the 
armatures  of  soft  iron  connected  with  the  shaft  (c/)  by  stout  brass 
arms.  The  balanoe  beam,  connecting  rods,  and  balance  wheel, 
represented  in  the  figure,  require  no  particular  description.  The 
^"^■^  by  which  the  magnets  are  alternately  charged,  is  on  the 
shaft  of  the  .balance  wheel  at  Tn.     It  is  simple  in  construction, 
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made  of  silver,  and  sonjlar  to  the  one  desoribed  for  the  reTolying 
annature.  There  are  three  oonductiiig  springs  tipp^  with  sfl- 
yer^  one.  {dating  upon  th6  whole  portion,  Imd  two  upon  the  dis- 
sected portion  of  the  cuiroff.     The  connexions  of  the  magnet 


■^^r>J*. 


wires  with  the  Springs  and  cups  p^  n,  for  battery  connexion^  are 
made  under  the  .base  bbards,  and  ai^e  marked  by  the  dotted  lines. 
Several  of  "these  enginfMB  have  been  made  hf  Mt.  Daniel- Davis, 
Jr.,  philosophical  instnnnent  maker,  of  Boston ;  and  toe  beautiful 
working  models.  As  a  proof  that  electroKmagnetism"  is  suscep^ 
tible  of  useful  application  where  only  a  small  power  is  wanted, 
a  small  engine  'was  made  by  Mr:  Davis  in  the  month  of  July  last, 
by  the  aid  of  which,  an  individual  gains  fifteen  dollars  per  day 
by  the  simple  operation  of  .drilling  the  steel  platen  for  gas  hivmr 
ers.    1  think  this  may  be  considered  the  first  insianoe  in  which 
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I  the  mechanical  application  of  •  electro-magnetism  has  been  traced 

I  to  profitable  account.     This  engine  is  to  undergo  considerable 

\  alteration  and  improvement,  when  a  description  and  drawing  of 

I  it  will  be  published. 

That  much  remains  yet  tp  be  determined  concerning  the  most 
advantageous  form  and  size  of  magnets  aqd  armatures,  willrappear 
ftom  the  following  observations  made  during  last  October,  while 
on  a  visit  in  Boston.         <       ^ 

First :  it  is  possible  to  present  a  piece  of  soft  iron  to  the  most 
powerful  magnet  in  such  a  m^ner'  that  it  will  not  be  attracted 
^    in  the  least  by  the  magnet. 

'    Experiment — Drill  a  hole  in  the  center  of  the  pole  of  an  elec- 
tro or  p^manent  magnet,  to  admit  a  small  sliding  rod  of  brass. 
\  To  one  end  of  this  sliding  rod,  fasten  a  small  disc  of  soft  iron. 

The  diameter  of  the  disc  must  be  less  than  that  of  the  pole  of 
the  magnet,  and  the  thickness  or  axis  of  the  disc,  must  be  con- 
I  siderably  less  thah  its  own  diameter.     Put  the  sliding  rod  in  its 

place,  and  if  the  disc  of  spft  iron  be .  exactly  parallel  to  the  face ' 
of  the  magnetic  pole,  it  will  not  be  attracted  by  it,  be  the  magnet 
never  so  strong.  If  the  disc  is  in  the  least  inclined  from  paral-. 
lelism,  it  will  be  attracted  by  the  magnet.  The-experiment  will 
appear  more  satisfactory  if  varied  in  the  following  manner.  Place 
the  disc  of  soft  iron,  with  its  sliding  rod,  in  a  frame,  and  plac^ 
the  magnet  on  a  rept,  so  that  its  positioil  can  be  varied  5  the  same 
results  will  follow  as  before.  Again  :  put  the  disc,  without  its 
sitditig  rod,  on  the  center  of  a  large  magnetic  pole,  and  it  will 
slip  down  to  the  edge  of  th^  pole,  and  there  adhere.  Again  : 
sprinkle  iron  filings  on  a  piece  of  paper  laid  over  the  end  of  a 
bar  magnet ;  the  filings  will  cluster  over  the  pole  around  a  va- 
cant space  at  its  center.'  Again :  drill  out  the^disc  of  iron  so  as 
to-make  a  ring,  whose  width  is  greater  than  its  thickness,  €md 
present  it  to  the^  magnet  in  the  same  manner  as  the  disc,  and  the 
ring  will  be  attracted  by  the  magnet.  It  appears  from  this,  that 
the  disc,  thqugh  magnetized  by  induction"  is  polarized  in  a  radial 
direction,  and  the  forces  counteract,  or  disguise  each  other's  in- 
fluence uj)on  the  magnetic  pole.  Wheh  the  diameter  of  the  disc 
is  greater  than  that  of  the  magnetic  pole,  there  cannot  be  this 
counterpoise^  of  forces.  When  the  disc  is  inclined  to  the  face  of 
the  magnetic  pole,  it  becomes  polarized  in  the  direction  of  an 
oblique  \me\  joining  that  part  of  the  disc  in  contact  with  the 
Vol.  xixV.— No.  2.  34 
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magnet,  and  that  point  most  remote  from  the  point  of  Qontactp 
These  experiments  throw  soin^  light  upon  a  focX  which,  tbongh 
long  since  known,  ^oes  not  seem  to  have  been  understood  ;  yiz. 
an  armature  which  entirely  subtends  the  poles  of  a  U  magnet,  will 
not  sustain  so  great  a  weight  as  one  which  covers  only  about  one 
third  ot  each  pole.    If  the  surface  of  the  armature  be  flat,  it  will 
not  be  held  sa  firmly,  as  if  spherical,  presenting  much  fewer 
points.     If  the  armature  be  flat  and  broadj:  that  portion  over  the 
pole  may  be  conddered  in  the  light  of  the  soft  iron  disc     Nu- 
merous holes  in  an  armature  do  not  sensibly  interfere  with  its 
adhesion.     A  piece  of  ^soft  iron  was  first  suspended  frcmi  a  single 
pole,  with  just  as  much  weight  as  it.would,  hold;     It  then  had 
several  large  holes  drilled  through  it,  taking  away  a  large  portion 
of  its  j9(ubstance,  and  wqs  again  tried,"  the  induced  magnetic 
power  appeared  to  be  as  great  as  through  th^  entire  piece.     This 
doubtless  would  not  be  true  to  any  extent^  although  the  .proper- 
ties of  the  armature  are  not  perceptibly  affected  by  a  hole  through 
its  center,  yet.if  a  steel,  or  soft  irdn  rod,  be  piassed  through  this 
hole,  its  inductibility  will  be  greatly  impaired.    ,This  fact  should 
be  particularly  observed  in  the  construction  of  n^igneto-electric, 
and  electro-magnetic  machines,  where  a  steely  or  iron  shaft,  is 
often  allowed  to  pass  through  an  armature  or  magnet.     If,  while 
the  annature  is  suspended  by  one  end  to  a  single  pole,  a  piece  of 
soft  steel  is  drawn  through  the  hole  in  its  center,  the  ste^l  be- 
comes jwoperly  and  permanently  pcdarized  ;  hut  if,  while  the  ar- 
mature is  thus  in  contact  with  the  magnet,  the  steel  rod.be  passed 
half  its  length  through  the  bole,  and  examined  in  that  situation, 
both  its  extremities -will  be  found  to  be  similar  poles. 

In  the  management  of  electro-magnetic  engines,,  it  is  worth 
obsearving  hegre,  that  a  greater  power  is  always  obtained  by  Qsing. 
a  compound,  instead  pf  .a  single  battery,  provided  .the  series  does 
not  exceed  two..  As  Che  elementary  battery  has  always  been 
considered  as  possessing  the  greatest  dynamic,  or  magnetic  -power, 
this  species  of  battery  has  been  prefeired  for  application,  to  elec- 
tro-magjietic  machines.  I  have  invariably  found  that  two  pairs 
of  plates,  arranged  as  a  compound -series;  connect^  with  an  elec- 
tro^nagnetic  engine,  or  any  apparatus  for  electro-ihagnetic  rota- 
tions, produce  a  velocity  nearly  double  that  given  by  the  same 
^rface  used  as  an  elementary  battery.  If  the  series  extend  be- 
yond two,  the  magnetizing  power  diminishes,  although  the  sparks 
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at  the  break  pieces  are  brighter.  In  all  cases  where  mptkJui»  pro- 
duced by  the  galvanic  current,  it  must  meet  with  considerable  re- 
sistance, rither  from  secondary  currents  or  £k>m  the  breaks  in  the 
circuit.  The  ooni pound  current  probably  has  a  greater'velotity 
than  an  elementary  current,  and  meets  with  less  reaisjance  from 
opposiog  secondaries  and  passing  breaks; 

Vihxating  Amudure. 

Figure  7,  represents  a  vibrating  armature,  to  be  used  as  an 
electrbtome^  in  connexion  wfth  an  ^paratus  affording  sparks  or 
shocks.     &,  is  a  small  electro-magnet,  (of  the  actual  size  given  in 


tte  fignre,)  and  covered  with  only  a  single  coil  of  wftre,  so  as  not 
to  detrs^t  much  from  the  power  (5f  the  instrument  with  which  it 
is  used,  a,  a  slender  iron  wire^  an  armature,  suspended  oh  a 
delicate  shaft,  o,  is  a  cohnecting  wire  of  copper  fixed  to  one  end 
of  the  armature,  joining  the  mercury  in  the  two  cups  d  and  c,  p 
and  n,  are  the  terminal  cups  for  connexions.  The  connexions 
between  the  t^ups  and  this  ends. of  the  magnet  wire,  are  made 
under  the  base  board,  and  marked  by  th©^  dotted  lines.  ,The<<5up 
c,  is  of  glass,  or  very  thin  ivory,  to  exhibit  the  iUuminatioti  ih>m 
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tiie  spark.  When  the  battery  circuit  is  complete  through  the  ia- 
stfumeDt^  the  end  o,  of  the  armature  is  raised  by  the  magpet,  the 
connexion  isi  broken  at  e,  and  the  end  o,  falls  by  its  weight,  again 
rises,  thus  giving  a  rapid  succession  of  sparks  at  c.  T)ie  extrem- 
ities of  the  armature- are  wound  with  a  little  sewing  silk,  or  thread, 
.to  prevent  their  tetenfion  by  the  magnet. 

Waghington,  November  13t|i,  1838- 


Art.  VI^ — Description  of  some  new  Shells;  by  Benjamin  Tappai^ 

'  Steubenville,  Ohio. 

Proi".  SiLLDCANj — ^I  soud  for  publication  in  the  Journal  of  Sci- 
ence the  following  descrij^ions  of  some  shells  found  in  Ohio, 
which  are  believed  to  be  new.  . 

"Unio  Sato,  Ward.    Plate  III.     Fig.  1. 

Shell  sub-rhomboidfii,  inequilateral,  transverse,  compressed ; 
valves  thin,  beaks  slightly  prominent  and  ditergin^ly  wrinkled ; 
cardinal  t^eth  oblique,  single  in  the  right  and  eloubk  in  the  left 
valve  ;  lateral  teeth  slightly  cjirved ;  nacre  white. 

Hab.  Walnut  creek  and  Ohio  canal,  near  Circleville.  W.  H. 
Pricei  My  cabinet ;.  cabinets  of  Dr;  Eirtland,  R.  Buchannan, 
Esq.,  B.  Tappan,  A.  Binney,  Esq.,  Df.  Gould,  Dr.  Jay,  Col.  Tot- 
ten,  tc,  &c. 

Diam.  1.     Length  1.60,  ,  Breadth  2.80. 

Shell  inequilateral,  transverse,  .sub-rhomboidal,   compressed  ; 
posterior  and  supefipr  margins  rectilinear,  basal  margin  curved, 
anterior  margin .  regularly  rounded.     Valves  thin,   translucent. 
Beaks  slightly  prominent,  incurved  and  divergingly  wrinkled, 
placed  near  the  anterior  nmrgin.     Umbonal  slope  sub-carinate, 
carina  somewhat-elevated.    Ijigament  Ipng,  narrow,  nfeariy  straight 
and  pai:tially  concealed.     Epidermis  pale  yellot^,  inclining  to  ou- 
preous^  oil  the  umbos ;  glabrous,  with  indistinct  capillary  rays  of 
a  lighter  color  extending  over  the^  whole  disk ;  lines  of  growth 
black,  and  very  distinct ;  two  faintly  impressed  lines  diverging 
from  under  the  points  of  the  beaks  and  extending  to  the  posterior 
basal  margin;     Cardinal  teeth  very  oblique,  not  prominent,  $ingle 
m  the  right  .and  double  in  the  left  valve,  Rightly  crenate  ;  lateral 
teeth  lamellar,  slightly  curved.    Anterior  cicatrices  distinct,  pofite- 
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nor  confluent,  dorsal  situated  horizontally  across  the'  cavity  of  the 
beaks  and  ttistipct ;  cavity  of  the  beaks  fallow  and  rounded  f 
nacre  white,*  sUghtly  iridescent  over  the  entire  surface  of  the 
valve,  with  faintly  impressed  ^tTi8e--or  rays  diverging  from  the 
cavity  of  the  beakS;.  and  extending  to  the  baaal  margin.  Inhab- 
itant tmknown-^'  ..     ' 

The  above  description  |s  by  Doct,  Charles.  J.  Ward,  of  Roscoe, 
Ohio, 

"Paludina  HETEROSTROPHA/JGr^fon^.    Plate  III.    Fig.  2. 

S iiiistral,  apertures  more  than  half  the  length  of  the  shell. 

-Shell  sub-globose,  ovate  ;  spire  depressed,  apex  generally  trun- 
cate ^  whorls  five ;  aperture  ovate,  with  its  superior  extremity 
curved  towards  the  body  whorl,  within  bluish  white ;  epidermis 
greenish  horn  color,  usually  coated  with  fenrugiaoOs  clay.  Length 
three  quarters  of  wi  inch.  . 

This  shell  frequently  occurs  in  Mill  and  Yellow  creeks,  tribu- 
taries of  the  Meihoning  river.  1  formerly  considered  it  a  mere 
yariety  of  the  P.  decisa  of  Say ;  but  on  further  examination  find 
if  to  be  specifically  distinct.  >  It  never  attains  mor^  than  half  the 
length  of  that  specie^ ;  its  spire  is  never  .depressed,  and  it  ^  al- 
ways heterostrophal." 

'  I  am  indel^ted  to  Doct.  J.  P.  Kirtland  for  the  ibregoin^  de^ 
scription. 

Phtsa  Sayu,  nobis.     Hate  III:     Pig.  3. 

Shell  sinistral,  ovate;,  color  brownish  yellow,  or.  chestnut ; 
whorls  five;  the  first  large,  the  others  small,  terminating  in  an 
acute  dark  brown  apex ;  aperture  large,  four  fifths  of  the  lefngth 
of  the  shell ;  tranislucent ;  length  one  inch,  breadth  seven  tenths 
of  an  inch. 

.  I  first  found  this  shell,  May,  1837,  in  a  small  Jake  called  Lake 
Pipin,  which  is  situated  about  fifty  rods  from,  the  Cuyahoga  river, 
in  Franklin  township,  Portage  county,  Ohio,  (the  same  locality 
where  was  found  the  AnodontaPipinian^  ofXea.)  All  the  shells 
of  this  species  hitherto  found  were  dead,  although  much  time  was 
spent  in  examining  ibr  live  ones  in  May,  1837,  and  in  June,  1838. 
A  few  only  were  found,  and  are  in  the  cabinets  of  Mrs.  Say, 
Doct.  Kirtland,  Doct.  Ward,  and  myself. 


Digitized  by  VjOOQIC 


S70   Uvularia  perfbKata  ds  a  retnethf  for  Poisoned  Wonnds. 

The  ^  shell  here  published  as 'the  tFnfb  Sayn/in  honor  of  the 
first  American  conchologist,  lias  been  supposed  by^Mr/liea  to  be 
"a  middle  aged  camptodon  of  Say,"  and  by  Mr.  Conrad  and 
some  others,  to  be  iherdeclivis  of  'S^y.  Without  entering  into  a 
minute  comparison  here,  ^et  those -who  hare  the  Unios  campto- 
don anddecRvis  of  Say  and  this  shell, "compare  them  with  each 
other,  and  they  will  be  compelled  to  agi^e  that  they  arer  three  dis- 
tinct and  well  marked  species.  Those  who  have  not  the  diells 
to  compare,  wiH  arrive  at  the  same  conclusion,  by  a  careful  cem- 
parison  of«  the  drawings  of  the  declivis^  i^ate  35,.  of  the.  American 
Conchology ;  of  the  camptodon^  plate  42,  of  the  same  worE  ;  and 
the  drawing.  No.  1,  herewith  gireh :  all  by  the  same  accurate 
and  skillful  hand.  In  general^  the. western  conchologists  adopt 
Mr.  Lea's  classification  and  nomenclature  o£  the  Naiades,  with 
perhaps,  but  one  exception, .  th^^  fnytiioideSj  which  they  are  not 
able,  to  find  in  Rafinesque's  Monograph.  Biit  in  diasenting 
from  his  opinion  in  this  instance,'  and  calling  the  UtUo  SayU  a 
new  and  undescribed  shell,  the  opinion  of  Dr.. Ward  is  suj>ported 
by  sdl  those  conchologists ;  nor  does  it  seem  ptobable  to  them  diat 
Mr.  lica  woald  have  Called  it  a  camptodon\  or  Mr.  Conrad  and 
othdrs  hdeclivisy  if  they  had  careAiUy  examined  many  qpecimens. 


Art.  VTI.— On  the  employment  of  Uvularia  perfoUaia  tis  a 
remedy  for  Poisoned  Wounds;  by  Benjamin  Horner  CoATcSy 
M»  D.,  Semor  physician  to  the  Pennsylvania  Hosj^tal. 

fteid  before  the  Philadelphia  Academj  of  Natural  Scienoet,  Aug.  14,  1838,  aa  a 
commumcation,  not  intended  for  their  Joum^. 

Whu^e  at  Pottsville,  in  July,  1838, 1  was  called  upon  to  ^4sit 
a  girl  about  five  years  of  age,  iedleged  to  have  been  bitten  by  a  rat- 
tlesnake, but  as  it  afterwards  appeared,  probably  by  a  copper-head, 
( Trigonocephalus  contortrix. )  When  I  saw  the  patlept;  three  hours 
had  elapsed ;  but  the  parent,  fui  intelligent  tnan,  stated  that  the 
pain  produced-  by  the  bite  had  greatly  abated  under  the  applica- 
tion of  ik  plant  obtained  irorn  the  forest,  and  applied  bruised  and 
moistened  with  salted  vinegar.  Although  crushed,  the  plant  ap* 
peared  on  inspection,  to  be' the  Uvularia  perfoliata ;  and  its  identity 
was  afterwards  verified  by  fr^sh  specimens  obtained  for  me  by  a 
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gentleman  jattdipbed  4o  the  Delaware  coo}  company,  but  who  has 
forbiddea  me  to  use  his  name.  -  ISb^  other  remedy  of  a  nature  cal- 
cukUed  to  diminish  pajn  appeared  to  have  h^ea  employed,  unless 
a  tight  and  hard  ligature  above  tlie  knee  be.  considered  such. 
This,  .however,  appeared  to  me  rather  to  increase  than  diminiA' 
the  sufferings  of  the  wpunded  individu^d.  I  apprehend,  further, 
that  the  pain  produced  by  the  bite  of  a  copper-head  does' not  in 
general,  terminate  in  so  shprt  a  period  as  three  liours^  and  that 
the  amount  of  p^n  reUeved  .exceeded  that  usually  experienced 
from  the  a]^lication  of  cold  and  wet  substaaces,  asinud^  ice.  to 
env0i\omed  stings,  ynjier  fhese  circumstance,  the  case  seemed 
to  possess  a  certain  weight  in  favor  of  the  real  usefulne^  of  this 
antidote.  The  details  of.  the  narrative  will  )3e  appended  t(>.the 
present  notice^  -  .  .  ^    .  . ' 

The  gentleman  already  alluded  to,. had  known  ^t to  be  previ- 
ously employed  in  two  cases  with  a|:parent  success ;  in  the  first 
4>f  which,  i^  was  applied  by  an  (Ad  Indian  to  the  bite  of  a  rattler 
pnake  near  the  shoulder  of  a  boy. ..  ,    - 

I  observe  in  the  Medical  Flora  of  Prof.  RafinesqUe,  that  tfie 
different  species  of  Uvularia^  particularly  the  perfohata  and  grandi- 
jlora,  are  set  down-as  "  said  to  be  e^ual  to  i^ieracium  nervosum 
[venosum]  in  bites  of  rattlesnakes  3"  and  to  the  Uieracium  be 
el3ewbere  (p.  228)  gives  a  high  character.  I  ain  ignorant  from 
^hat  sources  Mr.  Rafinesque  derives  his  information  relative  to 
the  powers  of  the  Uvulari€^  unless  it  is' from  the  following  passa^ 
ges  in  SchcBpfj  p.  40:.  ^' tn!^,— ^maturans^  ap^eni^:  ttsus,' — ^radix 
aqua  contusa  ad  vulnera  Caudisonse,  cdiaque  vuln^ra  et  ulcera. 
Herbss  decoctuni  ad  jnflammationem  oris,  laryngis,  tonsillarum." 
From  its  affinities,  it  may  be  reasonstbly  supposed  to  possess  active 
properties ;  Dr.  tiindley  placmg  it  with  Yeratrum,  Helonias  and 
Colchicum,  and  Dr.  Torrey,  near  Medeola  and  Trillium.  When 
chewed,  it  afforded  but  little  mucilage,  witlr  a  bitterish  taste,  and 
produced  a  strong  sialagogue  effect;  with  a  scarcely  perceptible 
nausea.  .  .^ 

UpoA  summing  upthis  evidence  I  am  induced  to  believe,  that  a 
.certain  degree  of  probability  attaches  to  the.  ascription  of  remedial  . 
virtues  to  this  plant  in  cases  of  envenomed  wounds.  Jf  we  add 
together  the  observations  at  PoUsville,  the  statements  of  Professor 
Rafinesque,  and  the  botanical  analogies,  I  can  hairdly  feel  willing 
to  pa^  them  by  as  unworthy  of  attention..    We  may  farther  sug- 
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gest  the  expediency  of  rhaking  trials  of  analogous  {Aants  so  itridely 
diffused  among  us,  apd^sb  easy  to  obtairr  in  lai^er  qtiantities,  as 
Veratrum  viridcj  and  Helonias  lutea  and  dioica. 

Case.— Mount  Carbon,  July  22:  2,  P.  M.  Called  to  visit  S. 
B.y  five  years  old,  said  to  have  been  bitten  by  a  rattlesnake.  •  Dr. 
Wetherill  politely  accompanied  me.  '  According  to  her  fkther,  die 
was  walking  with  him  three  hours  previously,  picking  whortle- 
berriesi  wheff  the  father  trod  on  a  snake,  which  immediately  bit 
the  child.  '  Od  being  questioned,  the  persons  present  acknowl- 
edged that  the  serpent  in  question  was  less  than  three  feet  long, 
that  they  had' not  heard  it  rattle,  and  that  they  had  not  killed  ii^ 
and  therefore  had  no  opportunity  of  examining  its  appearance. 
As  the  effects  of  the  bite  were  violent,  it  was  presumed  that  it 
was  inflicted  by  a  copper-head,  (Trigonocephalus  contorfrix,  of 
Dr.  Holbrook,)  which  was  the  only  snake  knowni  in  the  vicinity 
likely  to  combine  the  above  conditions. 

A  company  who  walked  to  the  spot  two  days  after,  found  the 
body  of  a  copper-head  in  a  state  of  decay,  which  might  easily  be 
attained  in  such  an  interval.  It  had .  beeii,  notwithstanding  tb« 
above  statements,  killed  by  a  blow  across  the  back,  and  wais  fur- 
nishing a,  repast  to  a  nimiber  of  iarge  black  beetles,  observed  to 
gnaw  the  bodies  of  snakes. 

A  strip  of  white  ash^bark /was  bojind  firiply  round  the  limb 
above  the  knee ;  and  at  some  subsequent  period^  a  quantity  of 
Uvularia  perfoliata,  bruised  with  vinegar  and  salt,  was'  appli^ 
round  the  vicinity  of  the  bite.  Undeir  this  treatment  the  wound, 
at'  first  intensely  painful,  became  quite  firee  from  pain  unless 
touched.     It  continued  to  feel  numb. 

The  limb  was  enormously  distended  with  an  <Bdematous  swel- 
ling, extending  as  high  as  the  ligature ;  masses  of  effused  blood 
were  visible,  deeply  seated 'iri> the  top  of  the  foot  and  in  several 
parts  of  the  leg,  particularly  at  the- middle  of  the  fore  part.  The 
skin  was  white,  ishining,  and  cold.  One  puncture  only  was  visi- 
ble, situated  about  two  inches  above  the  instep,  and  surrounded 
by  a  dark  red  circle.  ^  I  could  onl/  explain  the  appearance  of  a  sin- 
gle puncture  by  supposing,  that  the  snake  struck  the  child  while 
disordered  in  its  movements  by  the  pressure  of  the  parentis  foot 

A  cup  was  sent  for,  but  wheh  obtained  pr6ved  too  large,  to  ad- 
here to  the  limb.  Suction  was  mode  forcibly  by  the  bowl  of  a 
tobacco-pipe  for  half  an  hour ;  at*  the  end  of  which  time,  several 
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drops  of  blood  had  issued  from  the  puncture,  a  little  diluted  ¥rith 
a  serous,  fluid ;  aad  other  blood  had  been  effused  .from  the  inden- 
tation producQd  by  the -pipe,  which  was  marked  by  a  circular  ec- 
chymosis.  We  then  discontinued  the  suction^  fearing  to  disor- 
ganize the  skin  by  its  longer  employment.  Three  doses  of  a 
strong  and  caustio^  aqua  ammonioe,  amounting  in  all  to  about 
twenty  drops?*  were  given  to  the  child,  with  milk.;  a  paste  of  the 
same  Uquid  with  wheat  flour,  was  applied  over  and  around  the 
wound,  to  the  e^M^etit  of  ^bout  one  and  a  quarter  inches  square. 
The  ligature  and  Uvularia  w^re  continued. . 

At  ^.  P.  M,,  the  swelling  was  a  little  increased.  No  pain, 
howeyer,  was  experienced  when  the  part  was  ijot.  tpuched.  The 
numbness  was  considerably  increased,,  and  the  color  much  yel- 
lower. ]  A  slight  increase  of  the  frequency  smd  volume  of  the 
pulse  had  taken  place.  / 

Continued  applic^tic^is.  Crave  five  drops  more  of  aqua  am- 
moniae. 

64  P.  M.-  Dn  Halberstadt  met  me  at  the  house.  I^umbness 
and  soreness  abated.  Ck)k>r  much  more  yellow;  less  redness; 
i^in  more  opaque ;  swelling  dightly  increased.  Coldness  nearly 
as  great.     Omit  ligature.     Purge  in  the  evening  with  salts. 

9,  P.  M.  Parents  had  continued  the  ligature  through  terror* 
Swelling,  distress  and  restlessness  increased. 

Apprehended  mortification.  Ligature  to  be  removed  peremp- 
torily.       .  <■  > 

23d.  Ligature  had  been  r^noved  last  evening.  Patient  had 
rested  well*  Cathartic  had  operated.  Swelling  diminished  be- 
low the  knee,  but  extended  much  nearer  the  body,  beyond,  the 
mark  of  the  ligature^  to  the  terror  of  the  parents.  No  fev6r.  Am- 
moniacal  paste  had  blistered  smartly.  Considered  better.  Poul- 
tice the  blister/with  bread  and  milk.  Continue  Uvularia  to  un- 
covered parts. .   Sweat  limb  with  hot  vinegar  steam.  ' 

Evening.  Dr.  Halberstadt  informs  me  .that  the  swelling  did 
not  visibly  diminish,  till  the  child  was  freely  purged. 

Wednesday,  26th :  6,  A.  M.  Child  runs  about  fi:e|3ly.    No  pain- 
Little  inconvenience*    Swelling  greatly  abated.    Yellow  color 
intense. 
{i9th.  •  Saw  Dr.  Halberetadt  in  Philadelphia.     Child  well. . 
With  regard  to  thfe  moctdlity  of  the  bite  of  our  venomous  ser- 
pents, and  the  possibility  of  recovery  from  them  by  th^  unassisted 
Vol.  XXXT.— No:  2.         '  36       - 
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pOTiTers  of  nature,  the  £Kts  wfaieh  bare  oocurred  or  been  commif- 
nicated  to-me,.tend  stron^y  to  prove  the  correctness  of  the  posi- 
tion, that  death  rarely,  if  ever,  tal^es  place  from  the  direst  effects 
of  the  bite  in  human  adults.     Thus,  that  which  is  ascertaiiied  by 
Montana  with  so  much  labor  in  pegard  to  the  viper,  and  lendered 
so  probable  by  Russ^,  as  to  the  cobra  de  capelio  and  other  cele^ 
brated  Indian  serp&nts,  seems  Ukely  to.be^dso  established  in  re- 
gard to  ou^  ratdesnakes.     This  would  hardly  have  been  expected 
from  a  oomparison  made  by  the  last  named  author,  who  states 
that  a  rattlesnake  in  London  kiUed  a  dog  in  two  minutes ;  whik 
the  shortest  period  of  time  in  which  Dr.  R.  was  able,  to  pioduce 
that  effect  by  his  strongest  cobras,  was  thirteen  minutes,  or  a  pe- 
riod sijt  and  a-half  times  as  long. .  0/  our  ten  or  twelve  venomoiB 
serpents,  it  seems  generally  conceded,  that  the  most  powerful  are 
the  different' species  of  Crotalus.     Of  these,  Dr,  M'Connelly  of 
Mauch  Chubk,  communicated  to  me  eleven  years  sinee,  that  he 
had  then  attended  no  less  thanseventeeti  bites ;.  not  one.  of  which 
had  proved  fatal.     Since  that  period,  the.Crotali  have  become  leas 
numerous  in  the  Vicinity,  from  the  increase  of  population.     Dr. 
M'C.  has  however,  within  his  momentary  recoUectien,  seen  three 
or  four  more,  and  has  never  seen  a  dedth.     Similar- results  weie 
met  with  at  Pot%ille,  by  Dr.  Hdberstadt;  and  the  popular  re- 
collections I  heard  came. to  the  same  account,  with  the  ezceptioo 
of  one  statement,  of  which  I  did  not  learn  thedetails^  that  a  man 
had  some  time  previously  died  in  two'  minutes,  of  a  bite.     Host 
probably,  in  this  last  case,  the  poison  was  instilled  into  a  vein.     I 
observe,  that  Mr.  I^udin  alledges  that  this  venom  is  extremely  for- 
midable in  the  south,  but  that  its  Errors  are  singularly  exaggera- 
ted in  the  north.    That  the  exaggeration  may  also  be  £)und  in 
another  latitude,  may  be  alledged  upon  the  authority,  of  our  dis- 
tinguished countryman,  Dr..Holbrook;  as  whose  opinion  I  am 
authorized  to  state,  that  the  poison  of  the  rattlesnake  is  mortal  to 
animals  ef  the  size  of  its  prey ;  but  very  rarely^  if  ever,  to  man. 
To  Qbserv«ltions  so  extensive  as  -those  of  th^  gentlemen  I  hare 
named,  the  addition  of  two  more  cases  could  only  be  w<Hth  mft- 
kihg,  from,  a  desire  to  enlarge  as  far  as. possible  the  number  of 
cases  from  which  inferences  are  to  be  drawn.    I  have  seen  two 
such  out  of  Philadelphia,*  and  both  recovered..  ^ 

'  ^^^ :? — ' 

*  Aft,er  the  above  hftd  been  read  to  tha  Academj,  Williad^  Hanib^l,  Esq.,  ft- 
Yored  me  with  a  oommunication  of  so  buich  interest,  that,  coming  as  it  did  from  two 


Digitized  by  VjOOQIC 


Britislf.  Anodaiianfir  the  AdvancemfifU  of  Sdenee.      275 

From  these  facts,  it  will  be  easy  ta  explain' the  doubtful  reputa- 
tion of  various  remedies  for  the  bites  of  our  venomous  serpents* 
Those  enumerated  by  Daudin,  seem  to  have  been  nearly  all  lost 
sight  of  by  medical  men  and  natumlistS)  with  the  exception  of  the 
Hieracium  venosum.   Perhaps  most  of  our.  '^  snake  roots,"  the  Aris- 
tplochia  serpentaria,  Pplygala  senega^.  Clmicifuga  racemosa,  owe 
their  cognomen  to  asimUlur  source.     Still,  it  was  thought  a  duty 
to  medical  science  to  preserve  and^  compare  the  ftpperent  fact  of 
the  agency  of  a  medicinal  plant,  to  extend  science  and  facilitate 
fiiture  inquiries.     The  appropriate  method  ^f  treatment  ^ould 
seem  to  be  nearly  that  pointed  out  by  Fontana ;  viz.  a  moderately 
tight  ligature,  and  suction,  with  some  force'and  for  a  prolonged 
period;    It  must  be  conceded  that  the  venom,  unless  removed  by 
suction,  is  gradudly  absorbed  into  the  ;general  system  ,*  and  that 
the  real  object  of  the  ligature  is  not  the  impracticable  purpose  of 
preventing  this,  but  that  of  allowing  time  enough  for  the  gradual 
introduction  of  the  poison  by  the  capillaries,  -and  its  progressive 
removal  by  the  emunetories.     Finally,  as  two  hours  were  found 
by  Foniana  to  be  sufficient  with  the  viper,^  conjecture  or  analogy 
would  probably  allow  us  to  consider  our  precautions  against  the 
rattlesnake  as  sufficient  in  six  or  seven  hours.     It  will  probaUy 
be  still  right  for  us  to  make  further  trial  of  antidotes ;  nor  can 
any  circumstance  render  useless,  such  varying  treatment  as  the 
incidents  of  the  case  may  call  for  in  the  mind  of  a  discerning 
practitioner.  ^ 


Art;  "VTII. — Art'  Account  of  the  Proceedings  of  the  Eighth  Meet- 
ing of  the  British  Association  for  the  Advancement  ^  Science, 

The  eighth  meeting  of  this  noble  institution,  was  held  at  New- 
castle, during  the  week  from  the  20th  to  the  26th  of  August, 
1838.  TThe  attendance  was  unusually  large,  and  the  interest  ex- 
cited was  in  no  degree  inferior  to  that  exhibited  on  former  occar 
sions. 

inch  high  aathorities,  it  appeared  to  ^rm  too  valuable  an  addition  to  the  state- 
mdnti  in  the  text  to  jostify  omiMion.^  MrvHembri  and  the  late  Professor  Benja- 
min Sooith  Barton,  made  inquiries  of  a  considerable  number  of  Indian  chieA  of 
repute,  whether  the  bite  of  the  rattlesnake  was  erer  mortal  aniong  the  natives. 
The  reply  was  uniform,  ^<  that'  it  was  never  mortal,  because  they  had  anii^tes.*' 
The  comments  already  made  are  perhaps  sufficient 
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The  liDndcoi  Aihmfsum^  (New.  666 — 668^)  contains  a*  copious 
and  excellent  Report  of  the  doings  of  the  meeting.  It  is  impos- 
sibte^  in  the  limits  "within  which  other  claims  upon  oar  pages 
Gomp^  us  to  taring  this  article,  to  gire  more  thiuti  a  condensed 
jBummary  of  that  Report  We  shall  of  CDurse  be  obliged  to  pass 
with  a  bare  mention,  many  of  \he  papers/ and  to  abri<]^  otheis 
more  than  we  could  wish/  We  shall  elldeavor  to  lay  before  oar 
readers  those  topics  which  faU  more  particulaxly  within  tbe  pror- 
ince  of  this  Jo¥irnal.        ^ 

The  financial  concerns  of  the  Association  are  highly  uPospeiDuai 

On  the  31st  x)f  July,  1838,  its  i^roperty  amounted  to  £6812  18*. 

.  Id.,  viz.  in  books,  £1000  7s.  6d.,  tend,  in  stocks  and  cash^on  hand, 

£6812  109.  7d.  ^  During  the  year,  £932  2s.  2d.  were  expended 

for  the  prosecution  of  various  scientific  investigations. 

.As  heret^ore,  the  meeting  was  distribtited  into  independent 
sections,  holding  distinct  daily  sessions. 

The  next  meeting  of  the  Association  will  be  held  at  Birming- 
ham, during  the  month  of  August,  1839. 

Section  A.    MaihemaHcaland  Physical  Science, 

It  vrsis  reported  to  the  sectioa,  . 

1.  That  the  Committee  appoinied  to  represent  to  the  Govern- 
ment the  importance  of  reducing  the  Chreenwich  ObservcUians  oh 
the  Moouj  had  waited  on  the  Chancellor  of  the  Exchequer,  and 
that  the  sum  of  £2000  had  been  appropriated  for  that  purpose, 
which  was  placed  at  the  disik)sal  of  the  Astronomer  Roj^,  who 
had  undertaken  to  superintend  the  reductions. 
.  2.  That  the  reduction  of  the  Stars,  intended  to  form  the  en- 
larged Catahgueof  the  Royal  Astronomical  Society y  was  in  {vo- 
gress ; — and.(3)  also^  the  reduction  of  the  St^Urs  in  the  Histoife 
CeUste.  , . 

4  ,That  arrangements  had  been  made  and  iq;yproved  for  the 
establishment  of  an  Ol^s&rvaiory  at  Liverpool^  and  would  be  car- 
ried into  effect  a^  soon  as  the  necessary  power  could  be  obtained 
from  Parliament. 

'  LieiU.  Col  sRdd  on^  RedfiekPs  txita  of  Storms, 

Lieut.  CoT.  Reid,  R.  E.  then  read  '<  A  Report  explaining  the 
Progress  made  towards  developing  the  Law  of  Storms,  and  a 
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Statement  of  what  seems  desirable  s]^ouId  be  ferther  done  to  ad- 
vance our  knowledge  of  the  subject."  -         . 

Ck)L  Reid  commenced  by^stating^thdt,  he  had  long  been  con- 
vinced that  -the  operations  of  the  Deity  in  the  woricings  of  his 
'providential  care  over  his  creatures,  were  governed  by  fixed  law8> 
designed  by  incomprehensible  wisdom,  arranged  by  supreme 
power,  and  tending  to  the  most  benevolent  ends.    However  irreg- 
ular the  tempest  or  the  tornado  might  appear  to  the  inobservant, 
yet  our  own  day  had  seen  some  of  the  phenomena  reduced  to 
rule ;  .and  he  doubted  not  soon  to  convince  the  Se6tion  that  we 
were  on  the  eve  of  advtmcing  some  steps  farther  towards  this 
most  desirable  end.    His  attention  had  b^n  first  directed  to  the 
subject  in  1831.    He'  arrived  on  ihilitary  service,  at  Bar'badoes, 
just  after  the  desolating  hurricane  of  that  year,  which,  in  the 
short  space  of  seven  hours,  destroyed  1477  persons  on:  that  island 
alone.    He  had  been  for  two  years  and  a  half  daily  employed  as 
aa  engineer  officer  amidst  the  ruined  buildings,  ^fiA  was  thus  nat- 
urally led  to  the  consideration  of  the  phenomena  of  hurricanes. 
The  first  explanation^ Which  to  him  seemed  reasonable,^he  found 
in  a  pamphlet  by  William  C.  Redfield,  of  New  York,  .lextraeted 
from  the  American  Journal- of  Science,  a  work  much  less  known 
in  this  country  than  iis  value  and  great  merits  deserved.    The 
northeast  storms  on  the  coast  of  America  had  attract^  ^e  atteih- 
tion  of  Filuiklin.    He  had  been  prevented,  by  one  of  these 
storins,  frOm  obi^rving  an  eclipse  of  the  moon  at  Philadelphia, 
which*  he  was<  soon  after  astonidied  to  find  had  been  seen  In 
Bbston,  ahHough  that  town  lay  to  the  northeast  of  Philadeli^iia. 
This  was  a  circumstance  not  to  be  lost  on  such  an  inquiring 
mind  as  Franklin's :  he  ascertained,  upon  inquiry,  that  the  same 
northeast  storm  had  not  reached  Boston  Cor  some  hours  after  it 
had  blown  at  Philadelphia ;  and  that,  although  the  wind  bL^w 
fix>m  the  northeast,  yet  the  progress  of  the  entire  storm  was  from 
the  southwest.     He  died,  however,  before  he  had  madesuiy  fur- 
ther progress  in  this  investigation.*    CoL  Gapper,  of  the  East 
India  Company's  service,  after  having  studied  meteorological  sub- 
jects for  twenty  yearS|  in  the  Madras  territory,  published  a  work, 
in  1801,  upon  winds  and  monsoons,  giving  brief  statements  of 
their  fatal  effects,  from  Orme's  History  of  Hindustan.    In  this 

*  Franklin  died  m  1700,  ibrty  six  yean  after  be  made^this  diiQOTer^.-^EDf . 
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vork  he  states  his  bdief  that  homcanes  ynil  be  found  to  be  grac 
whirlwinds ;  and  says,  '<  it  would  not  perhaps  be  a.  ooatter  of 
great  difficulty  to  ascertain  the  sitoatioa  of  a  diip  in  a  vriaAr 
wind,  by  obsenring  the  strength  and  dianges  of  the  wind.  If 
the  cfaaiiges  are  iudden,  and  the  wind  Violent,  in  allprabability 
the  ship  must  be  near  tbeceirter  of  the  vcnrtex  of  the  whirlwind; 
whereas,  if  the  wind  blows  a.  great  length  of  tinse  from  the  same 
point,  and  the  x^hanges  are  gradual,  it  may  reasonably  be  suppo- 
sed that  ihe  shipis  near  the  extremity  of  it."  In  this  conjecture 
respecting  die  nature  of  hurricanes,  GoL  Reid-conceiTed  C6L 
Oapper  to  be  decidedly  right,  and  the  conclusidn  he  drew  £rom  It 
has  stood  the  test  of  cloee  examination.  Mr.  Redfidd,  following 
up  the  observation  of  Franklin,  and  though  probably  unac- 
quainted with  the  views  or  opinions  of  Gapper,-  ascertained  that 
while  the  northeast  storms  were  blowing  on  the  diores  of  Amer- 
ica, th6  wind  wias  with  equal  violence  blowing  a  southwest  stona 
in  the  Atlantic.  Tracking  Franklin's  storms  from  A€  southward, 
he  found,  throughout  their  course^  that  the  wind  on  opposile 
sides  of  the  shore  over  which  the  stoim  prevailed,  blew  in  oppo- 
site directicms,  and  that  in  &ct,  the  entire  stcrm  woe  a  progree- 
the  wliirlwind,  <md  ihut  all  these  whirlwinds  revolved  cansiantk/ 
m  the  same  direetian'  In  a  No.  of  the  American  Journal  of  Sci- 
ence, (for  1831^)  Col.  Reid  fqund  collected  together  fnany  records 
of  the  same  storms,  and  a  chart  ^n  a  very  small  scale, .  showing 
the  progress  of  one.  Strongly  impressed  with  the  conviction 
that  Mr.  Redfiel4's  views  were  correct,  he  det^mined  to  verify 
them  by  making  charts  on  a  large  scale,  afid  laying  down  on 
theih  the  different  reports  of  the  directions  of  the  wind  fU  pgints 
given  in  the  American  Journal  of  Science :  and  the  m<»re  exactly 
this  was  done,  the  nearer  Was  the  approzimaticm  to  the  tracks  c^ 
a  progressive  whirlwind.'*^ .  He  then  exhibited  to  the  Section  a 
volume,!  containing^  eight  charts  on  a  large  scale,  of  which'  the 


*  Hmving,  in  conftequMice  of  oar  frequent  intercourse  wi^  Mr.  Redfield,  hema 
acquainted  with  the  progress  of  bis  inquiries  and  disc'oTeries,  we  maj  here  state 
that  the  coarse  adopted  by  Col.  Reid,  of  plotting  on  a  large  chjirt,  the  yarions  re- 
ports of  a  utprJAf  had  been  employed  many  years  previous,  by  Mr.  R.,  and  indeed 
led  him  to  his  most  important  conclusion^.  We  may  also  mention  that  we  are 
sure  that  Mr.  R.  has  not  to  this  day,  seen  Col.  Capper's  book,  and  that  he  was  not 
aware  of  its-  existeuce  until  just  before  the  reception  of  Col.  Reid*s  work^ — Eds. 

i  See  a  notice  of  this' work,  p.  183  bf  this^olume.-^Eos, 
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fijcst  and  second  chart  contained  the  result  of  this  part  of  the  ex« 
amination;  and  he  explained  how  the  arrows  diowing  the  direct 
tion  of  the  Wind  at  the  several  stations  were  all  on  the  right 
hand  side  of  the  several  circles  fl3ring  from  the  ^outh^  while  at 
the  stations  at  the  left  hand,  or  towards  the  east  of  th^  chart, 
they  were  all  coming  (toija,  the  north. .  After  tracing  a  variety  of 
storms  in  north  latitudes,-and  being  impressed  with  tlie  regularity 
with  which  they  appear  to  pass  tp  the  North  P(de,  and  always 
revolved  in  the  same  direction^  viz.  opposite  to  the  hands  of  a 
watch,  or .  from  the  east  round  by  the  north,  west,  south  and 
easj, — ^he  was  led  to  conclude,  that  in  accordance  with  the  order 
of  nature,  storms  in  south  latitudes  would  be  found  to  revolve  in 
a  contrary  direction  to  that  which  they  take  in  the  northern  hepa- 
bphere*     He  earnestly  sought  for  facts,  to  ascertain  if  this  were 
the  case,,  and  had  obtained  much  information  confirmatory  of  the 
truth  of  the  conjecture,  before  he  was  aware  that  Mr.  Red^ld 
had  formed  the  same. opinion.     The  general  phenomena  of  these 
storms  will  be  Onderstodd,  if  the  storm,  as  a  great  whirlwind,  be 
represented  by  a  circle,  whose  center  is  made  to  progrtess  along  a 
'curve,  which  generally  approaches  the  |)arabolic,  the  circle's  ex* 
panding  as  they  advance  from  the  point  at  which  the  storm  be- 
gins to  be  felt    He  pointed  out  bow  his  views  were  illustrated 
by  the  disastrous  storm  of  1809,  experienced  by  the  East  India 
fleet,  imder  the  convoy  of  the  CuUoden  line-of-battle  ship,  aad 
the  Terpsichore  frigate,  and  four  British  men-of-war,  which  left 
the  Cajpe  of  Good  Hope,  about  the  same  time,  intending  to  cruise 
about  the  Mauritius.    Some  of  these  vessels  scudded  aud  r^ui  in 
the  stormibr.  day^ ;  some  by  l3ring-to,  got  almost  immediately  ooX 
.of  it,  while  others,  by  taking  a  wrong  direction,  went  into  the 
heart  of  it,  foundered,  and  were  never  Heard  ofmore  ;  others,  by 
sailing  across  the  calm  ^pace,  met: the  same  storm  in  different 
parts  of  its  progress  and  the  wind  blowing  in  opposite  directions, 
and  considered  and  spoke  of  it  as  two  storms,  which  they  encoun- 
tered ;  while  others,  by  cruising  about  within  the  bend  of  the 
curve,  but,  beyond  the  circle  of  the  great  whirl,  escaped  the 
storm  altogether,  which  had  been  for  days  raging  on  all  sides  of 
them.     This  led  him  to  draw  the  very  important  practical  con- 
clusion as  to  how  a  ship  should  act  when  she  encountered  a  gale, 
so  85  to  escape  from  it.    By  watching  the  n\pde  of  veering 
of  the  wind,  the  portion  of  a  storm  into'  which  a  ship  is  fall- 
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ing,  may  be  ascertained ;  if  the 
ship  be  then  so  mancBuvTed  as 
that  the  wind  shall  veer  aft  in^ 
stead  of  ahead,%uid  the  vessel  is 
made  to  come  up,  instead  of  be- 
ing allowed  to  break  off,  she  will 
run  out  of  the  stonn  altogether ; 
but,  if  the  contrary  course  be 
taken,  either  through  chance  or 
ignorance,  she  goes  right  into 
the  whirl,  and  runs  a  great  risk  of  being  suddenly  taken  abacl^ 
but  most  assuredly  will  meet  the  opposite  wind  in  passing  out 
through  the  whirl  To  accomplish  her  object,  he  showed,  hj 
a  diagram,*  (as  is  above  represented,)  that  it  was  necessary 
the  ship  should  be  laid  on  opposite  tacks,  on  O{q)0site  ddes  of 
a  storm,  as  may  be  understood  by  drawing  a  number  of  con- 
centric circles  to  represent  the  whirl  of  the  hurricane,  and  thra 
different  lines  across  these,  to  represent  the  <M>urse  of  diips  eIIte^ 
ing  into,  or  going  through  the  storm  ;  but  to  attempt  the  foil  ex- 
planation of  even  this,  would  extend  much  beyond  our  limits. 

The  apparent  accordance  of  the  force  of  storms  with  the  Isv 
of  magnetic  intensity,  as  exhibited  by  Major  Sabine's  report,  is 
remarkable.  It  had  been  frequently  remarked  that  no  skMrms 
occur  at  St.  Helena.  He  had  therefore  felt  much  curiosity  to 
know  the  degree  of  magnetic  intensity  there,  and  was  not  a  little 
struck  at  finding  it  the  lowest  yet  ascertained  <m  the  globe. 
Major  Sabine^s.  Isodynamic  lines,  to  express  less  than  unity,  are 
only  marked  there,  and  they  iqppear  as  it  were  to  mark  the  Hue 
Pacific  Ocean  of  the  wwld.  The  lines  of  greatest  intensity,  on 
the  contiaryj  seem  to  correspond  with  the  localities  of  typhqpns 
and  hurricanes  ;  for  we  find  the  meridian  of  the  American  mag- 
netic pole  passing  not  fiaur  firom  the  Caribbean  sea,  and  that  c^  the 
Siberian  pole  through  the  China  sea. 

Prof  A.  D.  Bache,  of  Philadelphia^  stated  that  he  rose  to  thank 
Col.  Reid,  for  the  very  handsome  manner  in  which  he  had 
brought  forward  the  theory  of  his  countryman,  Mr.  .Redfield. 


*  A  diagram  similar  to  this,  bat  in  Borae  respects  more  foil  and  explicit,  together 
with  a  di«ciusioD  of  the  methods  of  escaping  a  storm,  was  given  by  Mr.  RedfieJd  ia 
Vol.  uxi,  p.  117,  of  this  Jonraal.— Eos.. 
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Raving  done  this  justice  to  one  of  his  countrymeDy  Prof.  B.  re- 
marked, that  he  was  sure  Col.  Bj^id  would  follow  it  up  by  an 
examination  of  a  rival  theory' of  sjtorms,  by  Mr.  James  R  Espy 
4)f  Philadelphia.  In  this  theory,  the  wind  was  supposed  to  blow 
in  all  directions  towards  the  center  of  the  storm ;  and  a  large  col- 
Jection  of  observations- had  been  brought  by  Mr*  Espy  to  form 
this  pointy  especially  those  at  his  command  from  various  quarters 
of  the  United  States,  a^  Chairman  of  {he  Committee  of  Meteo- 
Tology  of  the  American  Philosof^ical  Society,  and -the  Franklin 
Institute.  This  theory,  Profr  B.  ftirther  remarked,  was  cintireLy 
in  accordance  with,  obseiryations  which  he  had  n^de  upon,  the 
track  of  a  storm,  popularly  called  a*  tornado,  which  passed  over  a 
portion  of  the  State  of  New  Jersey,  in  Jut^e^  1835.  He  bad  sur- 
veyed, by  compass,  different  parts  of  this  track,  and  found  the 
objects  thrown  dowYi  by  the  storm  directed  towards  a  center. 
He  had  found  no  evidence  of  a  whifUng  motion  at  the  sur&ce  of 
the  grpund.  _  ,  . 

Sir  J.  P.  W.  Herschel,  (the  President  of  the  Section,)  having 
resigned  the  chair  to.  Mr.  3aily,  addressed  the  ^dience,  and  hailed 
this  communication  of  Col.  Reid,  as  one  of  happy  omen  for  the 
progress  of  science  in  this  important  branch  ;  and  congratulated 
the  meeting  that  the  subject  had  faUea  into  the  handa  of '  those 
who  had  already  made  such  progress  in  its  elucidation,  and  from 
whom  it  was  likely  to  receive  so  complete  a  sifting.  He  did  not 
rise  at  present  to  add  apy  thing  to  the  .stock  of  information 
already  given,  but,  as  having  received  from  Mr^  Redfield  his  pa- 
pers on  this  subject,  be  could  not  neglect  the  c^portunity  of  pub- 
licly expressing  his  thanks,  and  of  stating  the  great  pleasure  he 
had  derived  fro^n  thdu:  perusal.  And  here  he  found  an  anecdote 
of  Franklin  frequently  pressed  on  his  recollection.  A  blunt  sea- 
faring man  had  demanded  from  Franklin,  i)r  in  his  presence,  what 
had  beea  done  f^r  the  advantage  or  security  of  sailors  by  any 
landsman.  At  least,  replied  Franklin,  you  must  admit  that  a 
landsman  had  discovered  the  most  useful  art^  of  navigation.  It 
was  not  only  at  sea  that  the  practical  value  of  this  splendid  dis- 
covery respecting  hurricanes  would  develop  itself  in  enabling  the 
sailor  to  escape  its  violence,  instead  of  running  ignorantly  into 
the  very  jaws.of  destruction,  by  attempting  to  run. away ;  but 
even  on  land^  it  would  jsuggest  invaluable  hints  for  the  secuiv 
ing  of  life  and  property.    One  pr  two  circumstaAces, connected 

Vol.  XXXV.— Na  2.  36 
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vrithOA.  Reid's  charts,- particularly  impressed  him  ^  the  first  was 
the  curious  parabolic  shape  jof  the  courses  denoting  the  progress 
of  these  storms,  so  well  calculated  to  give  unfailing  directions  as 
to  the  nature  and, course  of  a  storm,  when  accidentally  encoun- 
tered at  sea ;  as  the  sailor  had  only  to  consider  the  parts  of  these 
<:unres  in  whic)b  he  was  placed,  and  the  veering  of  the  wind,  and 
he  had  almost  placed  before  him  a  chart  of  the  hurricane^  He 
next  threw  out  th6  suggestion  f6t  Col.  Reid's  consideration, 
whether  the  Gulf-Stream  would  not  perhaps  give  a  clue  to  the 
•  direction  of  these  curves,  as  so  laj^  a  body  of  comparatii^ely 
warm  water  must  most  materially  tend  to  heat  the.air  above  it, 
and  thus  occasion  disturbances  of  atmospheric  isquilibriuai.  C6L 
Reid  had  stated  that  he  had' no  theory :  in  this  no  doubt  he  was 
judicious  as  an  observer ;  but  yet,  in  the  present  assembly,  a  the- 
ory, if  it  served  no  better  purpose,  helped  memory,  suggested 
Views,  and  was  even  useful  by  affording  matter  for  controversy, 
which  might  produce  brilliant  results,  by  the  very  collision  of  in- 
tellect. In  the  second  place,  he  remarked,-  that  in  the  southern 
hemisphere,  the  oscillations  of  the  barometer,  which  were  in  an 
opposite  direction  to  those  of  the  northern,  afforded  a  strong  con- 
firmation of  the  correctness  of  Col.  Reid's  views.  These  involv- 
ing hurricanes  reminded  him,  that  on  discharging  a. great -gun 
unshotted,  the  mouth  of  which  had  been  previoudy  greased,  a 
beautiful  ring  of  smoke  is  formed,  which  passes  to  a  considerable 
distance  with  much  petmanence,  but  constantly  eiUai^ing  in  di- 
ameter :  upon  attending  closely  to  this,  every  part  of  the  ring  will 
be  found  to  be  in  rapid  revolving  motion,  thus  exhibiting  to  the 
eye  a  hurricane  in  miniature,  petforming  its  evdutions.-  As  to 
Mr.  Espy's  theory,  thqu^  he  considered  it  ingenious,  yet  he  did 
not  see  how  it  was  tenable  against  the  indications  of  the  barom- 
eter ;  for,  unquestionably,  if  a  large  body  of  air  wjere  to  set  on 
every  side  inwards,  towards  a  central  ascending  column,  the  ne- 
cessary effect  would  be  an  in^srease  of  weight  of  the  entire  baro- 
metric colunm :  -but  there  was  even  stronger  evidence  again^  it ; 
for  if  the  air  acquired  any  thing  of  a  gyratory  motion,  on  the 
principle  of  the  vis  viva^  th^  rapidity  of  ^ratiorts  should  increase 
enormously-as  we  approach  the  center  of  the  column  ;  just  as  we 
see  the  opera  dancers,  in  the  pirouette,  increase  the  rapidity  of  the 
evolutionhas  they  diminish  the  circuit;  and  so  we  find  in  the  in- 
dications of  the  facts  detailed  by  CoL  Reid,  regarding  the  huni- 
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cane, — as  the  circles  of  its  gyrations  open  and  extend,  .the  storm 
is  progressing,  towards  spending  its  fury,  and  disappearing.  Al-* 
though  it  did  not  bear  directly  on  the  question  now  under  discus- 
sion, yet.he  cojoldoot  help  saying,  that  there  ar^  circumstances 
connected  with  the  ^otson  the  sun,  which  forcibly  impressed 
bis  mind  with  the  idea  of  tprnadeea  ^tl  the  solar  atmospherq^ 
tirhich,  by  scattering  and  opening  out  the  luminous  superficial 
nmtters,  laid  bare  the  opake  and  dark  mass  beneath.  It  had  at 
all  times  been  a  question  with  astrt>nomers,  how  the  spots  were 
fbmi^,  supposing  the  luminous  matter  of  the  sun  to  be  a  merely 
superficial  and  uniformly  spiBad  stratum ;  but  something  like  vio* 
lent  hurricanea  being  supposed  to  take  place  in  the  solar>  atmos- 
phere, the  difficulty  fs  much  diminished,  if  it  did  not  entirely 
dii^ppear  \  and  in  truth  the  appeajrance  of  the  spots  within  the 
last  year  or  two,  was  such  as  farther  to<  induce  the  supposition  of 
something  in  the  solar  atmosphere  very  like  our  trade-winds,  for 
whereas,,  most  usuadly^  the  spots  have  been^^  scattered  not  very 
i^gularly  ovet  each  hemisphere,  tjiey.  have  latteriy  appeared 
more  in  lines  follo¥ntig  each  other  in  succession,  au^  having  ap: 
parently'an  inclination  towards  the  sun's  equator  on  each  side. 
If  decided  indications  of  any  thing  like  trade-winds  should,  by 
this  orother.ciicumstances  connected  with  the  spots,. be  detected, 
the  other  conclusions  jvould  be  much  stjrengtbened. , 

HerscheVs  Astronomical  Observations  at  the  Cape  of  GUiod 
Hope.  These  were  reported  under  the  following  heads.  L  iZe- 
duced  Observations  of  1232  NebuUB.and  clusters  of  Stctrs,  rjiade 
in  the  years  1834,  6,  6,.  7,  8,  cU  the  Cape  of  Good  Hope  wit/ithe 
WfeetlReflector.  2.  Beduced  Observations  of  1192  Ihtible  iStars 
of  the  Southern  Hemisphere,  made  as  above.  The  observatbna 
in  these  two  paperskfi^rm.  parts  of  two  catalogues  of  southern  neb- 
ulae, and  double  stafs  respectively,  which  (Comprise  the  chief  re- 
sults of  his  astronomical  observations  at  the  Cape;  They  are 
complete-only  as  far  as  the  first  nine  hours  of  R.  A.  In  the  other 
hours,  ,onl7  a  few.of  the  objects  which  occur  are  added,  being 
the  results  of  a  paftial  and  .very  incomplete  reduction  of-  the  ob- 
servations in  ithose  hours.-  Sir.  J.  thought  that  when  all  the  ob- 
servations are  reduced  for  the  catalogues,  the  number  of  objects 
contained  in  thcna  will  be  nearly; doubled.  The  first  catalogue 
coQtains.all  the^  numerous  nebulse  and  clusters  comprised  jn  the 
two  Magellanic  ^uds.    Each  reduced  obs^ation  «xpr^w8  tijat 
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mean  R.  A.  an'd  North  Polar  distance  of  the  object  fiwr  the  begin- 
ning of  1830,  together  with  a  description,  in  abhlreviated  language, 
of  its  appearance  and  physical  pecnliarities,  as  to  tize,  brightneas, 
condensation,  &c.     The  obsecrations  of  double  stars  in  the  seamd 
catalogue,  express,  the  mean  place  for  the  epoch  above  named, — 
the  angle  of  position  of  the  stars  with  the  meridian,  as  miciomet^ 
rically  nn^asur^  at  the  time  of  observation, — the  estimated  dis- 
tance, and  the  magnitude  assigned  to  each  star,  with  a  column 
of  remarks,  in  which  are  noted  peculiarities  of  color,  &c.     3.  ^Mi^ 
cromeirical  Measures  of  407  principal  Double  Stars^f  the  Soalk" 
ern  Hemisphere^  made  at  Ihe  Cape  of  Good  Hope,  with  aT-feei 
Achromatic  Equatorial  Telescope.    These  measures  were  talDen 
with  the  same  achromatic  and  micrometerj  and  are  arrange  in  pre- 
cisely the  same  manner  as  the  former  similar  observations  made 
by  Sir  J.,  and  jwinted  in  the  Trans,  of  Royal  Astron^  Seciecy. 
Among  the  principal  double  stars  in  this  paper  occur,  a  C^tauri, 
a  Crucis,  Y  Centauri,  r  Lupi,  A*  Lupi,  n  Lupi,  /?  Hydrae,  •  Qhamele- 
ontis,  y  Piscis  volantis,  y  Cocohse  Australis,  &c.     These  measoies 
afford  un^ui vocal  evidence  of  rotation  in  some  of  these  double 
i!tars,  particularly-ki  a  Centauri,  i^HydraS,  y  Coronal,  amd  n  LupL 
In  a  Centauri,  the  decrease  of  distance,  even  within  the  short  pe- 
riod of  observation,  is  i^maAabl^ ;  and  Sir  J.  remarked,  that  on 
examining  the  catalogues  ofttie  Astron.  Soc^  and*  that  of  Oapt 
Johnston,  and  the  Paramatta  Catalogue,  in  all  which,  the  places 
of  the  two  star^  are  given  separately,  be  finds  this  diminution  of 
distance  fully  borne  put  and  regularly  progressive;  from  which 
he  concludes  tliat  ia  15  or  20  years  from  this  time,  the  stars  may 
be  expected  to  appear  in  contact,  or  to  be  actually  occulted  one 
by  the  other,  as  has  recently  1>een  observed  to  happen  to  7  Vii*- 
ginis.     4.  A  list  of  the  Approximate  Places  of  16  Planetary  and 
Annular  Nebuldb  of  the  Southern  Hemisphere^  discovered  unth 
the  20feet  Reflector;  vnih  Drawings  ittustrative  of  ih6  Appear- 
ance and  structure  of  3  principal  Nebuke  in  the  Sovdhem  Hem- 
isphere:   These  are  surranged  in  order  of  E.  A.  and  numbered. 
Among  these,  several  are  sorhewhat  elongated,  and  "offer  the  ap- 
pearan(5e  ^of  being  double.    No.  7  is  of  a  fine  blue  ooknr,  and 
being  particularly  well-defined,  has  ex^U^Oy  the  espeti  of  a  blue 
planet.     No.  4  is  a  vety  bright  and  considerably  large  elliptic 
disc  of  uniform  light,  on  which,  but  excentric,  is  placed  a  pretty 
large  star.     Several  are  very  small ,'  No.  15  is  not  more  than  3'^ 
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or  4"  in  diameter.  Many  of  them  occur  in  crowded  pftrts  of  the 
milky  way,  with  not  fewer  Uban  80  or  160  stars  in  the  field  of 
view  at  once.  The  drawings  are  copies  of  much  more  elaborate 
originals,  arid  meitsly  selected- from  a  greater  collection,  illustran 
ting  three  of  the  most  singularly  constituted  nebulffi.in  the  S, 
Hemisphere,  viz.  ^  Orionis,  17  Argus  and.30  Doradus.  Sir  J.  ex^ 
plained  how,  by  means  of  a  small  adiromatic"  colUmator-  placed 
inside  his  great  sweepipg  telescope,  he  was  able  to  obtain  nearly 
the  same'  precision  as  was  to  be  had  in  fixed  observations;  al- 
though from  the  rapes  and  wooden  firarae  with  which  it  was 
mounted,  it  was  subjected  to  great  hygrometric  and  pyrome&ic 
changes  of  form  and  position^  These  changes,  by  affecting  alike 
the  cross  of  the  collimator,  and  the  object,  were  r^ily  detected 
and  corrected. — Dr.  Robinstm^  spoke  in  praise  of  the  accuracy  of 
the  positions  given  in  Sir  Jr  H^^schel'a  catalogues ;  and  in  favor 
of  the  application  of  reflecting  telescopes'to  divided  instruments. 
Notwithstanding^  the  great  increase  in  late  years,  of  the  size  of 
achromatics,  it  seemed  improbable  that  they  would  ever  reach  a 
magnitude  which  could,  not  be  easily  overmatched  by -reflection. 
Something  to  this  efiect  had  been  done  in  Ireland.  In  his  own 
observatory  was  a  reflector  of  15  inches  aperture,  applied  to*  an 
equatorial  of  cast  iron,  which  gave  polar  distances  with  a  proba- 
ble error  of  about  .6  seconds,  and  right  ascensions  to  the  ultimate 
reading  of  the  hour  circle  verniers.  Tbe'artist  who  executed  this, 
had  si  nee  made  a  reflecting  transit  of  six  inches  aperture,  which 
performed  well,  and  its  collimator  was  not  afiected  by  reversion. 
Sir  J.  Herschel  remarked  that  the  only  change  in  a  nebula, 
which  he  had  yet  noticed^  was  in  that  of  Oion.  A  small  trtms- 
verse  strip,  which,  when  he  first  figtured  that  nebula,  was  straight, 
had  become  curved,  and  showed  a  knotty  appearance,  which  c^rr 
tainly  it  did  not  possess  before. 

Remarkable  Phenomena  of  Hallep^s  Comet, — Sir  J.  Herschel 
telafed  the  following.  One  of  the  most  interesting  series  of  ob- 
servations, I  had  to  make  at  the  Cape  of  Good  Hope,  was  ^hat  of 
Halley's  Comet.  This  comet  is  the  great  glory  of  modem  calcu- 
lation. To  see  the  predicted  return  of  such  a  body  now  verified 
for  the  second  time,  Xrv^  to  a  single  day,— «ay,  to*  a  few  hours — 
of  his  appointed  time,  after  an  absence  of  75  or  76  years,  during 
which  it  has  bete  subjected  to  the  junceasing  perturbations  of  all 
the  planets,  aad  especially  persecuted  by  JupUer  and  ^alura^ 


Digitized  by  VjOOQIC 


S86    BfUish  Assodatum  for  the.  Advancement  of  Seienee. 

those  greiat  stumbling  l}locks  of  comets;  is  really  saperb.     How- 
ever, ^hat  I  have  now  to  relate,  refers  to  a  Very  singulaF  and  in- 
structive fdct  in  its  phjrsical  history.     I  saw  the  coinet  for  the 
first  time  after  its  periheliou  passage,  on  the  night  of  January  25. 
Mr.  Maclear  saw  it  6n  the  24th.     From  this  time  we  of  coorae 
observed  it  regulariy.     Its  appearance  at  first,  was  that  of  a  round, 
well-defined  disc,  having  near  its  center,  a  very  small  bright  ob- 
ject exactly  like  a  small  comet,  and  surrounded  by  a  faint  nebuh. 
This  nebula,  in  two  or  three  more  nights,  was  absorbed  into  the 
disc^  and  disappeared  entirely.     Meanwhile  the  disc  itself  dilated 
with  extraordinary  rapidity,  ahd  by  measuring  its  diameter  at 
every  favorable  opportunity,  and  laying  down  the  measures  by 
a  projected  curve,.  I  found  the  curve-  to  b6  very  nearly  a  straight 
line,  indicating  a  uniform  rate  of  increase ;  and  by  tracing  back 
this^  line  to  its  intersection  wiih  its  axis,  I  was  led,  at  the  time,  to 
this  very  singular  conclusion, — viz.  that  on  the  31st  of  January, 
at  2  h.  p.  M.  the  disc  must  haVe  been  a  point, — or  ought  to  have 
no  magnitude  at  all !     In  other  words,  at  that  precise  epoch  some 
very  remarkable  change  in  the  physical  condition  of  the  comet, 
must  have  commenced.     Well!  all  this  was  speculation.     But 
here  comes  the, matter  of  fact  I  refer  to,  and  which,  observe, 
was  communicated  to  me  no  longer  ago  than  last  noionth  bj 
the  venerable  Olbens,  ^hom~I  visited  in  my.  passage  through 
Bremen,  and  who  was  so  good  as  to  show  me  a  letter  he  had  just 
received  from  Mv  Boguslawski,  Professor  of  Astronomy  at  Aes- 
lau,  in  which  he  states,  that  he  bad  actually  procured  an  observa- 
tion of  that  comet  on  the  night  of  the  21st  of  January.     Well 
then,  how  did  it  appear  ?-^why,  as  a  star  of  the  sixth  magni- 
tude,— a  bright  concentrated  point,,  which  showed  no  disc,  with 
a  magnifying  power  of  140 !    And  that  it  actually  vfos  the  cornet^ 
and  no  star,  he  satisfied  himself,  by  turning  his  t^leseope  on  that 
point  where  he  had  seen  it.     It  was  gone!    Moreover,  he  had 
taken  care  to  secure,  by  actual  observation,  the  pdace  of  the  star 
he  observed ;  that  place  agreed  to  exact  preci^On  with  his  com- 
piitation  ,*  in  short,  that  star  toa>$  the  comet.     Now,  I  thipk  this 
observation  every-  way  remarkable.     First,  it  is.  remarkable  for 
the  feet,  that  JVI.  Boguslawski  w^ahle  t6  observe  it  at  all  on  the 
21st.     This  could  iibt  have  been  done,'had  he  not  been  able  to 
^rebt  his  telescope  point-blank  on  the  spot,  by  calculation,  since 
it  would  have  been  impossible  in  any  other  way  to  have  known 
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k  from  a  star.  And,  in  fact,  it  was  this  very  thing  which  caused 
Maclear  and  myself  to  miss  procuring  earlier  observations.  I  ain 
isure  that  I  must  often  have  swept,  with  a  night-glas^,  over  the 
very  spot,  where  it  stood  in  the  morning  before  sunrise.  And 
never  was  astonishment  greater  than  mine,  at  seeing  it  riding 
high  in  the  sky,  broadly  visible  to  the  nakeii  eye,  when  pointed 
out  to  me  by  Mr.  Maclear,  who  saw  it  with  no  less  amazement 
on  the  24th.  The  next  remarkable  feature,  is  the  enormously 
rapid  rate  of  dilatation  of  the  disc,  and  the  absorption  into  it  of 
aU  trace  of  the  surrounding  nebula.  Another,  is  the  interior  co- 
metic  nucleus.  All  these  phenomena,  while  they  contradict 
every  other  hypothesis  that  has  ever  been  advanced,  so  far  as  1 
can  see,  are  ^uite  in  accordance  with  a  theory  on  ^e  subject, 
which  I  suggested  on  the  occasion  of  some  observations  on  Bieta's 
comet, — a  theory  which  sets  out  from  the  analogy  of  the  predipi- 
tation  of  mists  and  dews  from  a  state  of  transparent  vapor  on  the 
abstraction  of  heat.  It  appears  to  me,  that  the  nucleus  and 
grosser  parts  of  the  Comet,  must  have  been  entirdy  evaponded 
during  its  perihelion,  and  re-precipitated  during  its  recess  from 
the  sun,  as  it  came  into  a  colder  region  ;  and  that  the  first  mo- 
ment of  this  precipitation  was  precisely  that  I  have  pointed  out 
as  the  limit  of  the  existence  of  the  disc, — viz.  on  the  21si  of  Jto- 
ufiiry,  183jB,  at  2  p.  m.,  or  perhaps  an  hour  or  two  later. 

Rev.  W.  Whe  well's  Account  of  a  Level  line  measured ftmnihe 
Bristol  Cbannfilto  the  English  Channel^  during,  thd^  pears 
1837-5,  bp  Mr.  Buni,  under  the  direction  of  a  Committee  of  the 
British  Association,  was  read,  the  result  of  which  is,  that  in  July, 
1838,  the  sea  level  at  Portishead,  (near  Bristol,)  was  found  to  be 
ten  inches  higher  than  that  at  Axmouth ;  ax^cording  to  which^ 
the  mean  level  at  Wick  Rocks  is  3.8  inches  higher  than  at  Por* 
tishead.  .  .        .   , 

Prof.  A.  D.  Bache,  of  Philadelphia,  then  eommiinicatecla  "  Note 
on  the  ^ect  of  Defected  Currents  of  Air  on  the  quantitf/  qf  Rain 
collected  by  a  Rainrgauge,^^  the  more  remarkable  phenomena  no- 
ticed in  it  being  represented  by  diagrams.  Prof.  Phillips's  first 
Report  on  the  quantity-.of  iain  collected  at  difibrent  heights,  inn 
duced  Prof.  B.  to  begin  a' series^  ebiBervations  near  the  end  of 
1833.  Philadelphia,  fiiom  the  extent  of  th^  plain  on  which  it 
stands,  was  thought  a  good  locality  for  this  purpose.  At  first, 
ganges  were  placed  at  three  difierent  heights.     Chie  atatiqn  was 
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the  top  of  a  diot-^wer  162  £iet  higb ;  another  was  near  the 
ground  within  the  enclosaie  about  the  tower;  aad  the  intenne- 
diate  one  was  the  roof  of  the  Univernty.N   His  atleotion  vu 
however  -ultimately  fixed,  dpcx^  the  fact  that  the  effect  af  eddy 
winds  upon  the  observed  phenomena^  was  by  no  means  a  seooo- 
dary  one  in  funount^  and  that  no  law  could  be  deduced,  until  this 
disturbing  action  was  prevented.     Prof.  B.  proceeded   to  maks 
experiments  on  the  effects  upon  the  rain-gauges  of  t^ie  correBts 
of  air  deflected  by  the  tower,  placing  gauges  at  each  angle.     The 
results  are^ven  in  a  table,  from 'which  it  appeaj:s  that — 1.  The 
quantities  of  rain  cdlected  at  the  different  angles  of  the  towo* 
were  very  different.     In  one  extreme  case  the  <)uantity  collectdd 
at  the  S.  E.  angle  was  2^  times  that  at  the  N.  W.  angle.     2.  la 
general,  the  gauges  to  leeward  received  more  rain  than  those  to 
windward.     Ph)f  Stevelly  considered  the  tdjci  that  less  rain  ws 
caught  in  elevated  gauges  than  in  those  near  the  earth,  to  he  dae 
to  the  greater  perpendicularity  with  which  the  rain  falls  near  the 
ground,  and  not  to  a  coqtinued  enlai^emest  of*  the  drops,  durii^ 
their  descent,  by  new  accessions  of  condensed  moisture. 

Dr.  Daubeny  read  a  pi^r  on  the  Climate  of  North  AmeritA 
He  began  by  observing,  that  although  the  general  fact  was  ad- 
mitted that  the  E.  portions  of  the  New  World  had  a  lower  teoh 
perature  than  the  W.  portions  of  the  Old,  yet  much  remains  to 
be  done  before  the  relative  climate  of  these  two  portions  of  the 
globe  can  be  regarded  as  in  any  degree  determined.  Most  of  the 
North  American  observations  were  not  sufficiently  accurate.  In 
Canada,  Mr.  McCord's  observations  at  Montreal  weoe  the  l>est; 
and  in  the  U.  S.,  those  made  in  N.  Y,,  and  published  by  tiie  Re- 
gents of  the  University  of  that  State.  Tb^  results  are  how- 
ever defective,  in  iK)t)  giving  the 'intensity  of  solar  rachatioo, 
which  probably  affects  the  distribution  of  plants  and  animak  in 
a  manner  quite  distinct  from  its  accompanying  temperature. 
Hence,  tfiough  many,  (^nts  which  grO\)v  in  this  country  aie 
killed  by  the  winters  of  leomparaiively  southern  latitudes  ia 
America ;  3ret  othei^,  i^rhich  require  the  warmth  of  a  wall  or  iji 
a  southern  aspect  here,  are  found  in  comparatively  high  latitudes 
in  the  New  World.  5ir  D.  Brewster  called  attention  to  the  im- 
portant fact,  clearly  established  by  the  observations  recorded  in 
the  neighborhood  of  New  York,  and  those  of  Hanstera  and  Er- 
man  in  Siberia,  that  two  points  of  majdxnum  cold  existed  inthon 
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jpegidns,  V(Btj5  generally  agreeing  in  positionivith  the  centers. of 
maxlmnm  magnetic  intendtjes ;  and.  Uke. them,  top,  the  .maxi"* 
mum  of  North  America  indicated  a  decidedly  higher  degree  of 
cold  than  that  which  characterized  the  Siberian  pole.  Ako^/that 
the  lines  of  eiqpal  m^an  tei|»perature,  as  they  surrounded  these 
poles,  had  such  a  relation  to  the  lines  of  equal  magnetic  intensity, 
a^to  point  out  clearly  some  yet '  unknown  connexion  l)etween 
these  two  classes  of  phenomena.  Prof.  Bache^  of  Philadelphia, 
made  some  remarlcs^  on  the  importance  of  connecting  the  obser- 
vations making  w  the'U.  S.  with  any  which  the  Association 
might  institate  in  the  British  Colonies  iti  North  America.  Con* 
siderable  progress  had,  witliin  a  few  years^  been  made  in  Amer- 
ica ill  the  science  of  Meteorology.  The  abstracts,  of  the  reports 
of'  Meteorological  observations  from  the  academies  of  the  Stater 
of  New  York,  and  the  deductions  made  from  them  hy  Sir  D. 
Brewster,  had  been  a  great  sttmulus;to  inci^eased  activity  in  that  ' 
department.  Tb6  recodunemjations  of  Sir  John  Herschel,  had 
not  only  been  adopted  by  individuals,  but  had  led  to  the  forma- 
tion of  societies  for  the  cultivatiop  of  meteorology;     He  hazarded 

•nothing  in  promis&ig  the  hearty  concurrence  of  meteomlogists  iu 
the  United  States  in  any  exten^vo  plan  which  the  British  Asso- 
ciation should  sanction.  -  '^ 
'  A  paper  from  "Prof.  PoweU  followed,  X}n  some  points  wnneoted  , 
with  the  Thetny  of  Light.                                     .     •.  ^    •    . 

Mr. 'Dent  then  read  a  paper  On  the  ConsirutHon  of  a  portable 
Mercurial  Penduhtm,  aaxiiinpanied  bi/>£Jxp€rinUmts.  -  Thetis-^ 
tern  i»  made  entirely  of  paiBt-iron :  the  acjoption  trf  which  metal  ^ 

,  permitted  the  cistern  to  be -turned  perfectly  cy]indrfcal  within  and 
without,  and  of  thus  simplifying  the  elements  of  calculation  for 
the  height  of  a  perfect  cylinder  of  "mercury  requisite  for  compen* 
satiog^he-  effects  of  variable  temperature  on  the  rod,  ah  ^van- 
tage, which  glass  did  not  allow. ,  The  homogeneity  of  the  ma- 
terial also  facilitates  the  reductions  for  temperature,  by  equdizing 
this  throughout,  and  als6  permits  the  bearings  to  be  diminishisd 
in  number,  wd  simplified. in  construction,  when  compared  with 
the  usual  mercurial  pendulum  haying  ^ass  cisterns.  '  The  Qua-- 
pending  rod  passes  through  a  hollow  screw,  and  is  secured  by  a  . 
pin  going  through  both.  The  hollow  screw  passes  through  the 
aaris  of  the  cistern,  and  the  cistern  -is  constructed  to  move  round 
this  screw,  which  admits  of  shortening  <Mr  lengthening  the  pea- 
VolI  XXXV.— No.  2.  37 
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diUmn  f (51* -alteration  i&  time.  The  edge  of  the  cap  belcmging  to 
the  cistern  i»  graduate^,  ^whiich  fiiibdindee  the  threads  of  the 
dcrew  oa  th^  cistern,  it  being  turned  rounel  for  aheraticMi  in  time. 
There  is  an  aperture  oii  the  top  of  the  jar,  which  allaw&  of  mer- 
cury being  added  or  removed,  without  unscrewjng  the  cap  of  the 
cistern.  Thi»  aperture -is  closed  by  a  screw,  whic)i,  as  weU  » 
that  on  the  cap,  iias  a  4eath9m  collar  to  tender  the  joints  pcffeetly 
air-tight.  '  - 

Ptof.  Whewellmade  a  "  Report  an. the  Discus9i&n9.{^'  TVcfej^ 
performed  under  hia  directioil,  by  means  of  the  grant  of  moiiey 
made  £6r  the  purpose  by  tbe  Association.^'  Prof:,W.  r^naiked, 
that  he  had  adopted  the  method  of  curves,  £r8t  gjrstetnatically 
em[4oyed  by-Sir  J.^Herscbel,  which  coninsts  in  la3riDg^  down  a 
number  of  points  expressing  the  results  of  individual  obaervfr' 
tions,  and  then  getting  rid  of  the  irre^larities  xgirhich -these  in- 
volve, by  drawing,^  not  a  Itne^'ntn^the  points,  which  woiiULbe 
a  broken  line,  but  by  striking^  with  a  bold-  but  &m  band,-  a  line 
atfwng  the  points,  s^  as  to  come  as  near  as  possible  to  tiie  whole 
assemblage  of  them.  In  this  n^anher  the  heights  and  lunkiiU 
intervals  were  laid  down  as  ordinates,  «u3d  curves  were  drawn. 
This  method  of  curves  depends  upcm  the  fact,  that  the  eye  gene- 
ralizes the  relations  of  space  n^ora  rapidly  and  surety  than  the  in- 
tellect can  generalize  phenomena  in  any  other  way.    ^ 

Mn  Russell;  of  Edinburgh,  brought  up  the  '^  RjEpart  of  the 
^l&mmittee  {consisting,  of  Sir  John  EU)bison  and  himself)  sa 
Waves J^  This  report  Was  a  continuation  of  that  of  last  year, 
recently  published.  These  researches  are  of  g^reat  value  and  in- 
t^est,  but  it  is  scarcely  possiUe  to  condense  the  account  We 
give  jnerely  some  remiM^  on  the  best  fomdis  for  ships.  One  part 
of  his  subject  was  the  relation  which  the  trandationrwave  bote 
to  the  phenomena  of  resistance  of  fluids.  He  had  previously  as- 
certsdned  that  the  displacement  of  a  fluid  by  a  vessel  took  j^aoe, 
iK>€  in  the  body  of  the  curretit^.but  solely  by  the  generatioci 
of  waves.  Now^^  the  mantier  in  which  they  Tn^ere  generated  ap- 
peari&d  to  throw  li^t  upon  the  subject  of  the  resistance  of  fluids; 
because  they  Avidaed  to  have  exactly  the  same  transference  £oi 
particles  of  matter  which  was  required  for  transfeijence  of  wavea 
They  wished  to  remove  the  particles  of  fluid  from  a  state  of  rest, 
and  admit  the  vessel  to  pass  through,  and  then  allow  them  to  re- 
turn to  their  former  places,  just  as  in  the  wave  die  particles  wen 
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first  elevated  above  the  surface^  and  then  permitted  to  subsidy 
Now  they  fbund  that  Whenever  the  displacement .  took  plaice/,  as 
in  the  wave^  they  had  the  phenomena  of  least  i^sistance.  So 
that  in  forming^  a  floatmg  vessel  with  this*  wave-line  disposed, on 
alternate  sides  of  the  keel,  so  as  to  givemichjnotion  to  the  parti- 
cles as  to  displace  nothing  more  than  -was.  necessary,  nor  for  a 
greater  distance  than  was  necessary  to  altow  th6.  vessel  to  pass, 
they  obtained  the  soUdof  lea^  resistance.  Since  that  time,  a 
variety  of  dxperinsients  on  large  vessels  had  bden  pej^ocmed ; 
steam-vessels  wer^  now  construeting  on  this^form;  and  it  was  a 
Esmarkable  fact,  that  the  £lstest  vessel  on  the  Thames  wa$  one 
to  which  this  form  had  been  given.  It  was  scarcely  credible, 
that  a  vessel  should  move  at  the  rate  Of  fifteea  mites  an  boor., 
and  not  Taise  a  spray, — not  raise  anything  Uke  that  high  mass  of 
water  which  was  always  found  at  the  bows  of  vessels  going  at 
speed,  but  enter  the  water  perfectly  smooth^  and  leave*  it  spaooth, 
and  as  muct^  at  rest  in  the  direction  of.  the  di^lacement  as  it  was  . 
before  the  floating  solid  passed.  This  phenomenon  h^  iqvaii- 
ably  accompanied  all  the  vessels  formed  on  this  line.    - 

On  some  Preparatiom  of  the  Eye,  by  Dr.  W.  Clay  Wallace. 
Sir  D-  Brewster  exhibited  a  series  of  beautiful  ({reparatioDS  of  the 
eye,  made  by  Dr.  W.  Clay  .Wallace,  ^n  able  oculist  in  New  York; 
carculated  to  establish  scn)ae  important  peint»  in  the  theory,  of 
visioiv  As  no  paper  accompanied  these  preparations,  SirD.  Brew- 
ster eiplained  to  the  meeting  their  general  nature  and  importance. 
Dr.  WaHace,  he  stated^  considers  that  he  has  discovered  the  appa- 
ratus by  which  the  eye  is  adjusted  to  different  distances.  .  This 
adjustment  is/hd  .conceives,  effected  in  two  ways,: — in  ey^Sji 
which  have  9pk&rical  lens^,  it.  is  produced  by  9i  fcUciform-i  or, 
hook-shaped  muscle  att^hed  only  to  one  side  of  the  lens,  Which 
by  its  construotion  Imngs  the  crystalline  lens  nearer  the  retinieu 
In  this  t:ase,  it  is  obvioUs  that  the  lens  will  have  a  slight  motion 
of  rotieition,  and  that  the  diameter,  which  was-in  the  axis  of  vision 
previous  -to  the  contniction  of  the  muscle,"  will  be  moved  out  of 
that  axis  after  the  adjustment,  80that%at  different  distances  of  the 
lens  from  the  retina,  different  diameters  of  it  will  be  placed  in 
the  iaids  of  vision.  >As  the  diameters  of  a  sphem  are  all  equal 
and  jsimilar.  Dr.  Wallace  considered  that  vision  would  be  equally 
perfect  along  the'^lifferen^diameters  of  th^  lens,  brought  by-nriat- 
tation  into  die  axis  of  vision.    Sir  D.  however,  remarked^  that 
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he  had  never  founds  among  hi&.  nuttieroiifr  examinations  ef  ihe 
lenses  of  fishes,  any  whioh  are  perfectly  spherical,  as.  they  ureie 
Ell  either  ohlaie  pr  prolate  spheroids,  0q  that  along  the  diffeieal 
diameters  of  llie^-solid  lens,  the  vision  would  not  he  siHiilarly  per- 
formed.   But,  independent  of  this  icircanistance,  he  stated  thac 
in  every  solid  lens  there  Wa^  only  one  Une  or  axis  in  which  viskm 
could  be  perfectly  distinct,  namefy,  the  axis  of  the  optical  figaie, 
ot  aeties  ot  .po9iHf>e  and  negative  luminous  sectors,  which  are 
sd^  by  the  analysis  of  pokurized  light.  -4iong  every  other  diam- 
eter, the  optical  action  of  the  lens  is  not  symmetricaL     When  the 
lens  is  not  spherical  h\jA  lenti^uldr,  as  ia  the  human:  ejTe  and  in 
th^eyes  of  most  quadrupeds^  Dr.  W.  considers  that  the  appsoatos 
for  adjustment  is  the  ciliary  processes^  to  which  this  office  had 
be0iV  previously  ascribed,   though  tiot.  on  the  same  scientific 
grounds  as  those  by  him  discovered.    One  of  the  most  impcv- 
tant  results  of  Dr.  W.'s'dissections,  is  the  discovery  oi  Jibres  ta 
the  retinae.  •   These  fibres  nmy  be  reQdered  distinctly  visible^ 
They  diverge  from  the  base  of  the  optic  nerve,  and  surround  the 
fara/mer^  <wale  of  Somfnering  at  the  extremity  of  the  eye.     Sir 
J.  Herschel  had  supposed  such. fibres  to  be  requisite  in  the  ex^ 
plaiiation  of  the  theory  of  vision,  and  it  is  therefore  doubly  in- 
teresting to  find  that  they  have  been  actually  discovered.     Sff 
D.  concluded  by  expressing  a  hope  that  British  anatomists  W^oold 
turn  their  attenticm  to  this  subject.  . 

Sir  D.  Brewster  then  .communicated  his  researched  on  '^  A  New 
Kind  of  Pokwity  in  Homogeneous  Light,^^  At  thelast^meeting, 
said  he,  I  gave  aq  account  of  Sijnmo  property  of  light,  which  did 
not  admit  of  any  explanajtion.  Since  that  time,  I  have  had  oc- 
casion to  repeat  and  vary  the  experiments ;  and  having  found  the 
same  property  exhibited  in'a'series  of  analogous  though  different 
phenomena,  I  hSlve  no  hesitation  in  considering  this  property  of 
light  as  indicating  a  net^  specih  of  polarity  in  the.  sim{de  ele- 
ments of  light,  whether  polarized  or  unpolarized.  After  detail- 
ing the  experiments^  he  says,  hence  I  cfonclude  that  the  different 
sides  of  the  rays  of  homogeneous  light  have  different  {upperties 
when  tjiey  are  separated  by  prismatic  refraction'  or.  by  the  dif- 
fraction of  grooved  surfaces  or  gratings  ;-^hat  is,  these  rays  hate 
polarity.  ■  Wheniight  is  rendered  as  hQnK>geneous  as  possible  by 
absorption,  or  when  it  is  emitted  in  the  most  homogeneous  state 
by  certain  colored. flaines,  it' exhibits -noile  of  the  indications  of 
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polarity  above  mentioned.  The*  reason  of  this  is,  that  the  more 
or  less  refrangible  sides  of  the  rays  lie  in  every  direction,  but  as 
soon  as  these  sides  are  arranged  in  the  same  direction  by  prish 
matie  refraction  or  by  diffraction,  .th^  light<  dis{days  the  same 
^properties  as  if' it  had  origindly  formed  part  of  a  spectrum. 
Some  discussion  among  the  membere,  on  points  connected  with 
this  subject,  ensued. 

'  Sir  Wm.  R.  Hamilton  then  made  a  cotimranication  respecting 
the  propagation  of  Kgkt  inr  i>aeuo ;  and  subsequently^  on  the 
ptopagdiion  qf  Ugfil  in  crystals.  The  object  of  these  papers 
•was  to  advance  the  state  of  our  knowledge  respecting  the  tew 
wliich  regtilates  the  attractioiKS  ot  repulsions  of  the  particles  of 
the  ether  on  each  other.      "  -        . 

J9ir  J.  Herschel  offered  a  Note  on  the  Strucfureof  the  VUre^us 
Hunior4]f  the  Eye  of  a  Shark.  The  result  i%  that  the  vitreous 
humor;  (so  qalled,)  of  this  fish,  is  no  jelly^  but  simply  a  clear  li- 
quid, inclosed  in  some  close  c^nular  structure  of  transparent- 
membranous  bags,  which,  by  their  Obstruction  to  the  free*  move- 
ments of  the  contained  liquid/  imitate  the  gelatinous' state. 

Mr.  Ball,  of  C.  C.  Cambridge,  read'  a  paper  '^  On  the  meaning 
of  the  Arithmetical  SytnSols  for  Zero  and^  Unity ^  when  used  in 
General  Symholioal  Algebra.^'       ~ 

A  communication  was  read  from.  Prof.  Forbes,  '^  On  Subterru-- 
neah  Temperature  ;  and  notice  €f  a  Brine  Spring  emitting  Car- 
bonio  Add  Oas.^^  Obsecrations  had  been  made  and  were  now 
in  .progress,  op  the  temperature  of  the  eavth  at  various  distances 
beneath  the  surface,  in  the  vicinity  of  Edinburgh,  the  results  pf 
which  he  intended  to  lay  before  the  next  meeting  of  the  Associ- 
ation The  brine  spring  is  about  a  mile  fh>m  Ktssingen,  Bava- 
ria. It  has  3  per  cent  of  salt,-  and  rises  in  a  bore  325  Bavarian 
feet  deep  in  red  sandstone ;  but  it  is  understood  that  the  water 
'flows  at  about  200  feet  in  depth.  Its  temperature  is  never  less 
than  65^,-r-the  mean  temperature  of  springs  near,  being  only  60^ 
to  52^.  It  discharges  carbonic  acid  gas  in  vdumes  almost  unex- 
ampled, keeping  the  water, — in  a  shaft  of  eight  feet  diameter,-^n 
a  state  resembling  turbulent  ebullition.  The  enormous  supply  Of 
gas  has  led  to  its^use  in  gas  baths,  for  which  purpose  it  is  carried 
off  by  a  tube  connected  with  a  huge  inverted  funnel,  which  rests 
upon  the  water.  It  contains  -scarcely  a  trace  of  nitrogen.  '  It  is 
conducted  into  chambers  properly  prepared  and  thence  into  bath^, 
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m  which  it  lies  by  its  weight,  end  i&'used  as  Water  would  be 
Bat  the  most  temarkable  feattue  still  i^mains.     Aboqt^  five  or  ax 
times  a  day  the  discbarge  oif  gas  saddenly  stops ;  in  a  few  sec- 
onds the  sat£ace  of  the  well  is  cahik    The  flow  of  water,  amoutit- 
ing  to  40  eubic  feet  per  minute^  also  stops,  ot  nither,  becomes  nef- 
aihef  tot  the  water  recedes  in  the  shkk  even  when  the  piuaps, 
commonly  used  to  extract  the  brine,  do  not  work,  and  the  water 
subddee  during  15  oir  20  minutes.    It  then^ows  again,  the- water 
appearing  firsthand  suddenly,  'the.  gas  gradually  increasing  in  quan- 
tity, till,  dfler  three  quartecs  of  an  hour,  Ae  sha&  is  full  as  at  first 
The  state  of  greatest  discharge  continues  with  little  yaliadoo 
mnce  the  bore  was  made  in  1822.     Within  a  Aort  distance  is  a 
bore  554  Bavarian  feet  deep,  which  exhibits  ^somewhat  similar 
phenomena.     Altogether,  Prof.  F.  considers  that  the  sah  sprmg 
at  Kissingen  is  the  most  singular  phenomenon  of  its  kind  in  Exh 
rope  except  the  Grieysers. 

'  Mr.  Russell  gave  a  description  of  a  ^^  Substitute  for  the  Motat- 
tain  Barometer  in  Measuring  ffeights^^^  by  Sir  John'  Robisoo. 
Mr.  R.  said,  that  all  persons  who. had  used  the  mountain  barom- 
eter^  when  measuring-  heights,  would  admit  that  it  was  a  T^y 
cumbersome  instrument,  put  out  of  order  by  very  slight  accidentj, 
and  only  to  be  used  by  persons  well  skilled  in  observing.  The 
principle  of  Sir  J.  Robisbn'sL  contrivance  is  simile,  and  such,  diat 
the  most  ignorant  person  might  be  intrusted  with  the  preperatorj 
manipulation  of  it,  and  might  be  -  sent  ^  up  mountains  when  the 
philosopher  could  not  leave  his  study,  and  bring  back  tiie  air  to 
be  ^eicperimented  upon  ;  and,  since  he  could  Qot  go  to  tlie  air  with 
his  barometer,  to  cause  it  to  come  to  bim.  .  It  consisted  of  a  wood- 
en box,  containing  simply  a  thermometer  and  a  number  of  tubes, 
of  a  bore  something  wider  than  those  of  self-registering- thermom- 
eters, open^at  one  end,  and  blown  into  bulbs  at  the  other;  aba  a 
small  vei^l  of  quicksilver.  All  that  the  person  who  went  up  the 
mountain  had.  to  do-,  was  to  note  the  thermometer,  and  immerse 
the  open  end  of  one  of  the  tubes  into  the  mercury  at  each  sta- 
tion, and  then  bring  down  the  wbde.  Theexaminer  then  places 
each  bulbed'tobe,  into  the  stejn  of. which  a  considerable  quantity 
of  mercury  will,  (^course,  be  found  to  have  entered,  under  tte 
receiver  pi  an  air  pump,  either  .along  with  a  barometer^  or  with 
a  Well-naade  gauge :  and  on  purfnng  the  exhaustion  until  the 
mercury  stood  within  the  bulbed  tube  as  if  did  upon  theKmoan- 
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tain^  mokin]^  certain  simple  allowanced  for  temperature,  the  h^iglit 
at  which  the.  barometer  would*  hi^ve  stood  at  th^  station  on  the 
hill  can  be  deduced ;  9nd  thence,  by  the  usual  calculation,  the 
height  of  the  station.  The  stem  of  the  instrument  is  previously 
graduated,  so  that  bar^  inspec^oju  shows  the?  density  of  the  air  at 
the  elevated  station^^.  •  ^ 

Sir  D.  Brewster  communicated  the  following .  papers :  "jOri  a 
netir  phenomenoit  of  C^lor  in  certaia  specimens  of  Fluor-Spar." — 
"  On  an  Ocular  Parallax  in  Vision,  and  on  the  law  of  visible  dir 
recti6n."-=^"  An  account  of  certain  new  phenomena  of  DiflFrai^- 
tion;!'^--''  An  account  of  to  analogous  series  of  tiew  phenomena 
of  Diffiractioa  when  produced  by  a  transparent  diffiracting  body.^. 
-7^*Gn  the  combined  action  of  grooved  metallic  and  transparent 
surfaces  upoiv  Light."  These  valuable  papers  called  forth  fromf 
Sir  J.  Herschel  the  highest  praise.  ^^  There  ia  extreme  diffic^tilty," 
said  be,  ^' jn  following  with  siifficient  rapidity  fo^  discussion,  such 
an  absolute  torrent  of  new  matter.  ,  Indeed,  the  discoveries  of 
Sir  D.  Bre^vster,  whether,  vie  wed  in  relfUion  to  the  intervals  at 
which  they  succeed  each  other,  or  the  instruction  they  convey, 
equally  fill  us  with  delight- and  astonishment." 
,  A  paper  on  the  Helm  Wind  of  Crossfelf^  was  read  by  Rev*  J. 
Watson.^ 

Dr.  Smith  jread  a  paper  on  the  Variations  in  the  quantity  of 
Roin  which  falls  in^  different  parts  oftheJEarth.  ■  The  causes 
of  these  variations  are,  the  author  imagines,  to  be  ascribed  to  the 
I^ysical  differences  of  the  vicinity  of  each  place,  and  in  the  track 
of  the  nu)St  rainy  winds ;.  and  he 'found  thisopinion  oongrmed  by 
a  long  average  of  Westerly  and  Easterly  winds  at-Ix>ndon,  com- 
pered with  mx  other  {daces.  '  -  ^ 

Prof.  \^heatstone  r^  a  \iajpst  on  Sinotular  Vision,  and  on  the  , 
Stereosoopey  an  instrument  for  illustrating  its  phenomena'.  The 
instrument  is  so  named^  from  its  property  of  presenting  to  the 
.  mind  the  perfect  resemblances  of  solid  objects.  A  short  eiplan«i> 
ation  of  the  princifdes  of  the  instrument  was  offered  by^  Ptof^ 
Wi  Sir  D.  firewster.  feared  thfit  the  members  cou|d  scarcely 
judge  from  the  very  brief  and  modest  account  given-  by  Prof.  W^ 
of  the  principle  and  of  theu instrument  Revised  for  illustrating  it, 
of  its  extreme  beauty  and  generdity.  He-  considered  it  one  of 
the  most  valuable  optical  papers  which  had  been  presented  to  the 
Sectioii.    He  observed^  that  when  takeh  in  conjunetioa  with  the 
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law  of  visible  direction  in  monocular  Vision^  it  explains  all  thorn 
pbenomenaof  vision  by  which  philosopher^  hiKl  beeil  so  long  per- 
plexed ;  and  that  vision  in  three  dimen^ns  received  the  mom 
corapfete  explanation  from  Prof.  W.'s  researches.  Sir  J.  HCTsehel 
characterized  Prof.  W.>  discovery  as  one  oY  the  most  eurioos  and 
beautiful  for  its  simplicity/  in  the  entire  range  of  experim^ital 
optics. 

Rev.  Charles  Graves  read  ft  piper  on  a  General  Geamdrk 
Method. 

Sir  T.  M.  Brisbane  reported  the  result  (^  an  experixoent  to  de- 
termine the  difference  of  longitude  between  London  and  £c&h 
buj^h.  Havings  observed  tte  surprising  accuracy  with  which 
the  difference  of  longitude  of  London  and  Paris*  had  been  ob- 
tained by  Mr.  Dent's  chronometers,  he  applied. to  him^  and  he 
very,  liberally  placed  at-  his  disposal  twelve  of  his  valuable  chro- 
nometers. -With  these,  the' differences  of  longitude  of  Lcmdcn, 
Edinburgh  and  Makerstouta,  were  taken ;  and  by  a  mean  of  all 
the  observations  taken  in  going  to  the  latter  station  and  in  return- 
ing, they  were  found  to  diffsr-  only  by  five  one-hundredths  of  a 
second.  *- 

A  letter  from  the  Astronotner  Ro3ral,  G.  B.  Airy,  was  rraul,  qd 

^  ttie  means  of  correcting  the  local  magwiic  dcHon  of  the  Cofrypass 

in  4ron  Steam-Skips.    By  an  apparatus  >of  his  invention,  the 

local  deviations  were  almost. wholly  corrected.     The  description 

will  probably  be  given  hereafter. 

Prof.  Lloyd  read  a  paper  entitled,  ^^  ReeakulaUon  of  the  obser- 
vatioHs  of  the  Magnetic  Dip  and  Intensity  in  Ireland,  vnth  ad- 
ditional elements.^'  -It  is  found  that  the  annual  decrease  of  the 
dip  at  Dublin  is  2^.38.  The' recent  and  more  coniplete.  observa- 
iions  of  Sabine  at  London,  make  the  animal  decrease  |here  2^.40. 
Major  Sabine  spoke  in  r^er^ice  to  the  Report  on  the  Variations 
in  the  Magnetic  Intehsityj,  printed  in  the  last  volume.  -He  ad- 
verted to  the  observations  of  Profs.  Bache  and  Courtenay,  made 
in  New  York  and  the  adjoining  States,  and  which  Prof  B.  is  now 
engaged  in  oonneciing  with  Europe.  UntQ  this  coinparison  is 
complete,  these  observations  determine  the  value  of  the  magnetic 
force  at  the  stations  at  whidi  they  are^^made, '  relatively  to  each 
othei",  but  not  relatively  to  other  parts  of  the  ^lo1>e.  It  was  for 
this  leason  that  they  were  not  available*  for  Sabine's  Report, 
winch  had  for  its  object  the  general  distribution  of  the  inagnetic 
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force  over  .the  eairthV  sor&c^  Th^  ianerican  obeerv^itums  "vr^m 
made  with  D^edies  iaclosed  ki  a  vacuum  apparaius,  which  Pfofl 
B*  had  devised,  with  Jthe  view. of  avoididg wmeof  theandittaiies 
occasioilaHy  ^perienced  by  other  observers*  -  They  \f  ere  mode 
with  extreme  care,  and  were  rel^arkable  for  minute  attention  ta 
cdl  ihose  circomstances  which  conduce  to  the  accitfacy-  of -;the 
results.  '  .-._.'    ^       ..      r 

■  The  sdprelary  leacl. Mr.  Stiqw  Harris's  Repert  of  MeUoroh-, 
gical  Observations  made  al  PtymoiUk^  '  Mri  E^  Hodgkinsou 
gave  several:  observations  mader^he  last  year  on  temperature  in' 
deep  mines  ii\, Cheshire  and  Lancashire,  afull  iteport  of  which 
he  hoped  io' offer  at  the  next  meetings  *  Mr.  Russell  d^ribed  ao 
apparatus  for  diowing  the  connexion  efmiognetism  with  the  wind^, 
invenled  by  Mr.  Watt.        ^  .  ._   ^         ..>       '- 

.•  Section  B.  Chemistry  arid  Mineralogy. 
Dr.  Thomas  Thomson  on  Native  Diarseniate  of  Lead,  liu- 
ring  the  meeting.  6f  the  Asspciajtion  at  Liverpoor,  a  collection  of 
nainerals  from' Alston  Moor  was  exposed  for'  sale.  Among  them 
was  one  labelled,  i*  Vanadiate  of  lead  from  CaHbeck  Fell."  It  was 
in  bbtryoidal  concretions  on  quartz.  Seveiral  of  these  nodules, 
had,  under  the  inicroscoije,  the  aspect  of  cylinders;.  Cofoir,  honey- 
yellow,  like  that  of  arseniate  of  lead,  but  lighter  and  piuch  less 
translucent.  Lustre,  resinous,  and  more  brilliant  than  ihat  of 
vanadiate  of  lead.  Does  not  scratch  calcareous  spar^  but  scratches 
gypsum  with  great  ease.  Gravity,  7.272 ;  that  of  vanadiate  of 
lead  is  only  6.663.  Before  the^  blowpipe' on  platinum  foil,  it  melts 
into  a  transparent  globule,  which  on  cooling,  assumes  nearly  its 
original  appearance.  On  charcoal,  it  gives  out  abundant  arsenical 
furnes,  and  leaves  globules  of  metallic  lead.  Two  analyses  by 
Mr.  Stenhouse  gave^  '  , 

Chlorine,        -      '  -        -        -       - .     -  .      2.46 
Lead,     -•        .        .        -  ^  v        -        ,^  Y.IO     [    ^ 
~      Arsenic  acid,   '    •    -  ^'     -  ^/"^^-'       -    *    -    18.20'    ,       - 
Protoxide  of  lead,  -        -        -       "-        -    70.14 
iPeroxide  of  irop,"  -        -        -    .     -        -       1.J20 
Volatile  riiatter,       -        -        -       -        r  "  LOO 

*  -        -    100.10 

Mr.  Scanlan  communicated  pbser^ions  on  the  Constitution 

of  the  Commercial  Carbonate  of  Ammonia.     The  results  of  his 
Vol.  XXXV.^-No.  2.  38  '       ^ 


Digitized  by  VjOOQ-IC 


206    BrUUKAs9oeiaitm  for  the  Adocmomeni^qf  Scienee. 

iBTMtigattons  are«  that*  this  substance  ia  not  a  faomogeneoos  aslt,  & 
true  sesquicarbonate^  as  Mr.  Phillips  considered  it,  bnt.a.mecbanr 
ical  mixture  of  carbonate  and'  bicarbonate.  Mr.  S«.  also,  read  a 
paper  on.  ths  blackening,  of  Niti^aie  of  t$Uver  by  Light.  JEhrpefi- 
ments  which  fae  has  made  result  in  the  conclusion  previously  as- 
sorted' bjr  Dr.  J.  IMvy  and  by  Mr.  Fer^usson,  (althpugh  contra- 
dictory to  the  statements  of-  most  books  of  chemistry^)  that  pure 
nitrate  of  silver,  is  not  blackened  by  continued  exposure  to. sun- 
light, imless  organic  matter  is  present-       .  . 

^.  Thomas  Jlichardson  jxresented  an  examination  of- two  ap^ 
oimenspf  Sphency  one  from  Arendahl  in-NorWay,  and  the  other 
frbm  an  unknown  locality.      • 

Mr.  Thomas  Exley  read  a  paper  on  the  sp^fia  gruviiies  of  At- 
trogen^  Oon/gen  and  CblorinBf  and  of  the  Vapors^  of  Carbon^ 
Sulphur y  Arsenic  and  Phosphorus.  By  experin^ent  and  calcula- 
^n,  he  finds  the  following  to-  be  the  true-gravities  of  Aese  sub- 
stances, viz.'N.«.9722,  0.i=l.lUl,  H. 5=  .0694, Chi  =2.5,  C.=s 
.8333,  S.=2.222jJ,  Ar8.*=6.2777,  Ph.=s2.2§B2.  Mr.  Kconclu- 
ded  by  suggesting  an.  opinion  that  there  is  another  elementary 
body,  yet  undiscovered,  having  both  an  exceedingly  small  sjdiere 
of  repulsion^  and  an  exceeduigly  small  atomic  weight,  or  abso- 
lute force.  This  substance,  he  conceives,  gives  rise  to  the  mi- 
asmata of  marshes,  to  infectious  ^uyia  and^  other  concomitant 
exhalations ;  chlorine,  acids  and  other  subidtances,  owe  their  dis- 
iilfecting  qualities  to  theijc. power  <)f.  absorbing  this  substance  into 
'their,  atmospheres.  If  it^  existence  sihould  be  ascertained,  Mi-  . 
crogen  might.be  deemed  an  appropriate  name. 

Dr.  T.  Thomson  read  a  paper  on  Diabetic  Sugar.  This  sugar 
faa3  been  commonly  considered  as  isomeric  'with  starch  sugm^. 
jToste,  sweet;  cplor^  snow-white  j  grW/y,  after  fusion  1.56  at 
.65^ :  melts  at  289^ ;  100  parts  of  water  dissolve  108  parts  of  it- 
BoiKng  water  dissolves  any  quantity^  Soluble  in. alcohol.  It 
crystallises,  but  so  irregularly  that  the  sh$ipe  of  the  crystals  has 
not  been  ascertainedv  After  being  driedin  vacuo  over  sulphiuic 
acid,  it  loses  an  additional  atom  of  water  if  it  be  exposed,  to  a 
heat  of  212^,  without  losing  weigh^.     Analysis  of  it  gavie, 

,  ^  Carbon,  37.23,  or. 12  atoms  ==,  9.  =  3a09 
Hydrogeti,  ,  7.07,  or  13  "  .  =*  1.625  =  6.88 
Oxygon;  ^  ,66,70,  or  13     "  ;  «  13.       , «  66.-O3  . 

lOQ.OO  23.625       lOO.OO 
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•    By  Ur.  Prout's  anisdysis,  fitarcK  sugar  19  G*  •  H '  *  O » *^,  or  it  <»ii-r 
tains  Ml  atom  of  water  more  .than  diabetic  Migar,   . 

Mr.  Robert  Matlet  read  a  communication  dn  a  n^  ease  of  the 
decoloration  of  recent  sgluiions  of  'Caustic  Potassa  of  commerce^ 
^nd  oh  the  nature  ofJthe  coloring  matter/    The  author  stated, 
Ihat  the  caustic  petassa  of  commerce,  was  well  k»owi>  to  be  a 
Te^y  impure  compound^  containing  besides  pota!^  sulphate  of 
potassa,  chlorides  of  potassium  and  iron,  peroxide  and  c&rbon^e 
of  iron,  silex,  charcoal,  and  generally  Hme.    He.bad  also  in-one 
case  found  a  trace  of  cobalt^  and  in  sererai  protoxidi^  of  lead, 
probably  from  the  vessels  used  in  its  -preparation.    The  colcHf  of 
recent  solutioite  of  this  potassa  in  water  freed  from  air  hy  boiling, 
13  ap{4e-gieen,  and  occasionally,  puriAish-green,:.which,  wK^er 
Exposed  to  air  or  not,  or  in  dark  or  .light,  gradually  disappears,  . 
leaving  the  scdution.  colorless.  \  A  red  precipitate  of  peroxide  and 
carbonate  of  ir6n  is  produced  on  solution ;  but,  after  a  time,*  the 
green,  solution  ii^  losing  colpr,  deposits  a  second  in  very  smdl 
quantity,  which  Mr.  M.  has  fopnd,  by  analysis,,  to  consist  of, 
Sesquichloride  i>f  iron,      -        -        -        r     15.7,  .^ 
Sesquioxide  of  iron,  -        -  •  -    -        -    82f.2^  • 

The  decoloration  of  the  eolations  of  common  caustic  potassa 
was  >effected  by  violef-colored  light-  in  30  hours,  send  by  .red  iti 
20aho«rs.  ,  '  '  ' 

.  Mr.  H:  PattinsoQvgave  an  account  of  a' new  process,  by  him 
discovemd,  for  the  extrdction  of  Sibber  from  Lead.  By  tliis.  pro- 
ems, the  details  .of  which  "are  too  extensive  for  insertion  li6re>.ft 
large  amodnt  of  both  leadand  silver  wast^  by  the  methods  90  w- 
employed,  would  be  saved. 

Dr.  GU>lding  Bird  conmmnicated  <' Observations  p^  sonie-of  the 
Products  of  the  action  ofnUric  oddd  on  AloohoV^  Numerous  ex* 
periments  are  related  in  this -paper,  and  the  following  are  some  of 
the  author's  conclusions.  1.  DurUig  the  act;jk)n  of  nitric  Mid  on 
alcohol,,  no  oxalie  acid  is  fortned  as  long  as  nitrous  ether  alotie 
distil^  over.  2.  Aldehyd  is  not  produced,  in  any  approciable 
quantity,  until  oxqUc  acid  appe^irs.  in  the  retort,  and  the  psoduc- 
tiOQ  of  nitrous  ether  nearly  eeasefi.  3.,  During  the  preparation  of 
nitrous  ether  in  the  <x>Id,  aoetic  acid  is  abundantly  produced,  apd. 
appears  to  irefdace  the  oxalhydric  »^id  formed  when  heat  is  em« 
ployed;  •      '  ,    .       •     "         '         \ 
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^  *  Dr.  Briilso communi6ateda,paper  ^^ Oa the poetRnlity  of  oMom- 
ingj  by  Vciiw  atthnj  arysialUne  metaU^-  intemiediate  betweoi 
tfae^Pdles-er  Electrodes/' ^and  exhibited  a  maasof  plaster  of  'Pmis 
(upon  which  he  h^d  operated)  contaiiring,  Kttte  veins  of  copper 
diMeminated  through  it  in  eVersr  direction,  which  presented  a 
marked  reaemblairce  to  those  met  with  on  the  large  scale  in  aa^ 
-twre.-      ^     *    *'-f.     %  1   .    •    ^     *. . 

Ftof.  JobtntDp  described  a  mmpound<i^^  su^hate  efUtme,  de- 
posited from  a  high^pressure  boiler,:  Qoataihing  half  .an  atom  of 
water/  and^iti  ttiis  particidar  differing  from  any  other  compoBttkn 
of  th^'Mndw         -  , 

^  Mr.  Phillips  sti^  that  ^e  Blue  Pigment  submitted  last  year 
by  Br.-'Traill^'was  Ptnisssian  bhie  largely  diluted,  and  rendered 
pale  byferrocyTanide  of  antinoony/     • 

.  Prof.  Graham  read  a  Note  on  the  dmsHhUion  of  SiUis^  Bb 
widied  to  draw  Attention  to  a  distinttiom  in  saline  cOmlMiiatioot 
which  is  to6  often  overlooked}  and  conAision  Ihereby  occasicoeiL 
The  orders  of  monobasic,  bibasic^  and  tribasie  salts,  of  ivhu^  the 
phosphates  proved  types,^  ha^  lately4>e^n  greatly  enlarged  by  the 
discoveries  ef  Liebig-and  Dunjas  respecting  Vegetable  acids,  and 
ther  distinqtive'  characters  of  tliese  orders  are  well  undeistool 
The  best  prodf  that  an  acid  is.bibasic  or  tribasio  is  its  combiaaig 
at  once  with  i wo  ba^es  which  are  isomorphous,  or  belosig  to  ths 
same  nattnrs^ .  famiiy^-^-^  'phosphoric  acid  does  with  s6da  an) 
amnoonia  in  microposmic  salt^  and  tartmric  acid  with  potassa  and 
soda  iQ  Robheile  salt.  •  Water  aind  magnesia,  wateKand  barytes, 
water  and  oxide  of  lecEd,  are  also  ocmstenity  assocmted  as  bases 
in  bibasic  and  tribasie-  salts,  but  never  in  true  double  sails,  or  com- 
binations bf  two.or  inore  salts  with  each  otiier,  wkh  which  salts 
of  the  preceding  orders  are  often  conionhded? '  But  it  is  too  gsn* 
.eratly.  supposed  that  a  metsdlio  oxide  cannot  exist  in  a  saline  com- 
bination, except  in  the  capacity  of  base,  although  in  most  of  tfaoA 
bodies  which  are  at  present  termed'^suft-sate,  the  whole  or  a  poi^ 
tion  of  the  metallic,  oxide  is  certeiinly  not  basik^,  but  is  attached  to 
a  really  neihral.salt;  in  a  capacity  similar' to  that  of  oQnslitutional 
w^r,  or  water  of  erystaltizatioa.  The.  test  of  the  nou-basie 
dfU|tacter  of  water  or  armetattic  .ozids  in'a  compound,  is  the  ab- 
sence of  a  parallel  comVnation  containing  an.  oxide  of  the  potaab 
dass.  -        •      . 
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A  paper  by-Dn  Andrews,  was  refld,oQ  the  mftuenoe  ofVqUaic 
cambinathn  m  Chemicckl  a/etum.  He  endeavored  to  id¥>w  that' 
tlie  proper  tendency  of-a.  v(^taic  cirole  is  1p  dimitusb  the  cbeaucal 
action  of  tbe  solation.  on  thd  el^tro-positiye  metal^  from  tbe  con** 
sideiation,  tbat  in'  ordinary  solution^  th^.  electricities  thus  der d- 
x>ped  have  only  an  indefinitely  small  portion  of  liquid  to  travers^ 
Ivhile  in  voltaic  <sokition  their  reunion  can  be  efiect^d^  only  by 
passing  across  a  c<dumn  .of  variable  lextent;  and  composed  of  an 
imperfectly  condupting  substance^ 

.  Mr.  Robert  Mallet  read  his  r^xnt  of  the  experiments  instituted 
at  the  command  and  with  the  funds  of  the  Association,  "  On  the 
qction  of  Sea  and  River  Water,  whether  clearer  fout,  and  at  vor 
rious  temperaiureSy  upon  IrenjJwthoastcmdtmvughtj^'  Bnd  made 
by  himself  and  Prof.R  Davy,  of  Dublin.  The  report  is  compris- 
ed under  four  principal  sections,  viz.  1.  A  brief  summary  of  the 
aptual  state  of  our  chemical  knowedge  of  the  reactions  of  air  and 
water  on  iron.  2.  A  statement  of  the  nature  and  extent  of  the 
experiments  on  fho  action  of  water  on  iron,  which  ^Imve  }>eexk 
made  on  the"  great  w^  for  the  U3e.  of  the  engineer  as  well  as 
eheniiat. ,  3.  A  recitation  of  the  meUiod  proposed  by  J.  B.  HarN 
ley,  of  preserving  iroaby  brass*  .  4  A  new  method,  founded  xxa 
alectro-cbemical  agencies,  fdr  the  protection  of  wrought  and  cast 
irout;  with  a  statement  of  varibus  desidercita.  upcMi  the  subjects 

A  paper  was  presented,  by  Mr.  Robert  Addams,  On  the  cen^ 
siructien  o/Apparaiusforeeiidifping  Carbonic  ^Acid  Oas  in  mnr 
tact  with  the  liquid  /erm  of ,  the.  Add,  at  different  temperatures. 
Mr.  A.  adverted  to  the  original  production  of  liquid  carbonic  acid 
by  Dr:  Faraday,4n  1823^  and  also  to  the  solidification  of  the  acid 
by  Mr.  Thitorier,  and  then  exhibited  three  kinds  of  instruments 
which  he  (Mr.  A.  jihad  employed  for  the  reductioaof  tbe  gas  into 
the  liqui^  and  solid  forms.  The  jEirst  mode'  was  mechanical,  in 
which  powerful  hydraulic  puyops- were  used  to  force  gas  iiN>m  one 
vessel  into  a  siecond,  by  filling  the  first  with  water^  saline  sohi* 
tions,  oil  (MT  mercury  f^and  in.  this  apparieitus  a  gauge  of  obeerva^n 
is  attached,  in  .ord^r  to  see  whea  the  vessel  is  filled.  The  second 
kind  of  i^paratus  is  a  modificatMMr  of  J;hat  invented  and  used  by 
Thilorier.  The  thitd  includes  the  mechanical  and  the  chemical 
mediods,  by  whichis  saved  mucltof  the  aeid  formed  in  the  gene- 
rator ;  whereaa by  tbe  arfangemeniof  Thilorier's  plan,  two  parts 
ia  three  rush  into  the  atmo^eite  and  are  tost.    With  this  set  of 
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ini^tniments  are  used  two  gauges  of  observation, — one  to  sbow 
when  jthe  generator  is  fill^d  with  water  by  the  pumpe,  and  con- 
8e()u6ntly  all  the  free  carbonic  acid  forced  into  |he  recei^^^ ;  and 
the  other  to  det^ermine  the  quantity  of  Uquid  aeid  in  tEe  receirer 
A  table  of  the  elastic  force  or  tKmxmof  the  gas,  over  the  liquid 
carbonic  acid  was  shown  for  each  ten  degrees  of  the  Ch^pm<Hnet6r, 
from  OP  to  150^.     The  following  ajte  some  of  the  vesalts :  - 

DefreM^  •  16.  p«r  square  iadu  AmxmpYuatm  o€  15  1^  pwh 

.  0    -     -     -    279,9    -  .  r ;   -  iao6 

10     -        -        -    ,.300    -      ...    20 

30      ....      39ai      -        -        -    26.54 

32     ^  ,      -        -     413.4      -        .        -^    27.56 

^50      .        -.        -      520.05   /.        -        .    3467  - 

100-     .        -        -      9348     '.        u        -    62.32 

.150      ,        -        .    1496,65    -.       .  ^     -    99.71 

Mr>  A.  intends  to  examine  the  pressure  at  higher  tetoperatnrea^ 
np^to  that  of  boiling  water  and  above ;  and  be  asserted  hisr  belief 
that  it  may  be  profitably  Employed  as  aii  agent  of  motion, — a  sub- 
stitute for  steam,---not  directly,  as.^faad  been  already  tried  by  Mr* 
Brunei^ — but  indirectly,  and  as  a  means  ta  circulate  or  recipio; 
cate  other  fluid&  The  solidification  of  the  acid  was  shown,  and 
the  freezing  of  pounds  of  mercury  in  a  feij^  minutes,  by  the  oool^ 
ing  influence  which  the  solid  acid  exerpiseB  in  passing  again  to 
the  gaseous  states    .  ^ 

Dr.  T.  Thomson  communicated  a  paper  on  the  foreign  sub- 
aianees  contained  in  Iron.  These  are  carbon^  manganese,  silic<Hi, 
and  phosphorus  in  very  minute  quantities. 

Prof.  Johnston  read  a  paper  on  some  exceptions  to  the  law  af 
tsofiiorphism,  showing  that  eubstances  crystallizing  in  the  same 
form  were  not  always  composed  of  the  same  formuke.    . 

Dr.  R.  D.  Thomson  and  Mr.  T.  Richardson  presented  a  com- 
mtmication  on  ttie  decomposittonprodttced  by  the  action  o/JBrnul- 
sin  on  Amt/gdatin.      ,         . 

^  A  paper  was  Offered  by  Mr.  Exley,  on  ChemuxU  combinaiioM 
prodaced  in  virtue  of  the  presence  of  bodies  which  remain  to  con- 
tinue the  process:  It  has  be^  observed,  said  Ifr.^.,  that  in  ma« 
ny  instances,  fiowerful  cheinipal  affinities  have  been  brought  into 
activity  by  the  presence  of  certain  bodies  whicl^  remain  insulated. 
This  Berzelius  attributes  to  a  peculiar  force,  which  he  calls  caiBh 
lytic  force.    Several  reasons  are  adduced  to:show  thatthis  folrce  is 
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but  one  specie?  of  the  general  effects  which  usually  occur  in  chem- 
ical actiofls,  all  of  which  are  modifications  of  mxiversal  gravity 
arisiqg  from  circumstances.   .  ',  -  . 

Mr.  Willia^n  Herapath  gave  a  paper  pn  a  new-process  for  tanr 
ning.  He  assumed  that  the:  great  cause  of  obstruction  to  rapid 
taniung,  is,  that  'the  weakened  ooze  is  retained  by  the  cs^illary 
attractioQi  of  the  fibres  and  blood-vessels  so  long^  that  when  it 
shall  have  passed  out  by  exosmosis^  it  will  have  produced  the 
same  effect  upon^the  soluble,  gelatin  as  is  produced  by  maceration. 
Hydraulic  pressure  was  too  expensive,  and  he  accordingly  thought 
.of  employing  pressure  by  the  roller.-  *       -    / 

;  On  the  appUotUwn  of  gas  obtained  hy  Water  jh  the  manufao- 
'  ture  ofJrfm,  by  Mr.  J.  S.  Daw^s;  The  mode  is  as  follows..  Jets 
of  ste^  are  made  to  pas»  through 'red  hot  cast-iron  pipes,  fiUied 
with  small  coke  or  charcoal;,  decolnpo^tion  iomsediately  takes 
place ;  the.  base  of  the  carbon  of  the  cdce  combines  .with  tbex)x* 
-ygen  base  of  the  steam,  forming,  at  first,  carbonic  acid^  but  by 
passsing  this  over  a  further  portioi^  of  red  hot  carbon,  it  is..con- 
yetted  into  cetrbonic  oxide,  sensible  heat  at  the  same  tim^  becom- 
ing latent  on  combiumg  yith  the  hy4rogen  bk^,  produc^ng^  hy- 
drogen gas,  which,  together  with  the  oxide  before  mentioned,  fa 
applied  to  the  fucpace  by  means  of  ii  j^t  inserted  within  the  bla^- 
pipe  tuyere,  the  pressure  of  the  gas,  of  course,  being, Qqual. to  that 
Upon  the  blast.  ' 

A  description^  by  Prof.  Miller,  was  next  read,. of  en  improve 
went  in  (he  constrttetian  ofihe  R^lecHve  'Goniometer,  by-  wkb^ 
it  is  rendered  more  portabi^.;  -  .',■',• 

Pr.  T.  Thomson;  gave  an  -account  of  OalacHny  a  substai^cd 
which  -constitutes  th0  principal^  ingredient  in^  the  sap  of  the  Cow 
tree,  or  Gatact^dehdron^  utile  of  ^uth  America^  The. sap,  on 
standing,  throws  up  4  white  matter,  soluble  ^  in  boiling  alcohol, 
but  deposited  as  that  liquid  cools.  .  When  well  .washed  and  dried 
in  vacuo,  oyer  sulphuric  ftcid,.  it  eonstitutes  galactin*  It  is  yel- 
law^  translucent,  and  .brittle,  has  a  ifesinous  aspect  and  is  tasteless. 
It  is  insoluble  in  water,  but  soluble  in  alcohol  and  ether.  Gravity^ 
0.969«.  /It<]issolves  reaG^ly  in  oil  of  turpentihe^  and  olive  pil^  It 
is  composed  of  6  atonis  carboii,  4.5+6  c^ms  hydrogen,  .75 -fl' 
atont4>xyg6n/ 1,  ^  6.35,  being  isomeric  with  Braail  wax.  - 

The  secretary.  Prof.  Miller,  read  a  paper  on  Lieut.^Mon;iso^'s 
instrument-for  measuring  the  electricity  of  the  atmosphere,  and 
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abo  a  paper  by  Mr.  J,  C.  BUckweU  <oq  the  ftnoatkui  «f  crystals 
of  sUver  hj  the  contact  of  brass  Drkh  nitrate  of  silver. — VnsL 
JcdiDston  read  a  paper  on  the  Resin  ^f  .Oamioge  anditS'SaOs. 
He  aldo  prodoeed  some  specimens  of  xe^intms  kibptai^ces  fboUd 
in  coal  mraes,  and  expresKd  bis'  belief  that  thid  renn  was  an  ex^ 
udalion  from  the  trees  of  ^hlcb  tbe  'ooalis  composed-^^Dr.  Bird 
stated  that  he  had  formed  chlodde  of  copper  by  the  vdtaic  ac>^ 
4ion. — ^Mr.  Ifanghom  read  a  paper  on  a  i%§w  Chmp^undBf  Vear- 
ban^  and  Hydrogen,  When  the  electrodes  of  a-viokaic  battery 
are  armed  with  charcocd  points,  by  means  of ^iiiuiiQ  wires^and 
then  brotighit  under  water,  so  as  to  prpduce"  the  spark,  in  this- ordi- 
nary way,  neither  hydrogen  nor  oxygen  gaafes  are  evolyed,  bat 
'  carbonic  badda  passes  oS,  and  a  compound)  isot  jveviously  noti- 
ced, remains  in  thci.  water,  consisting  of  carboo^and  hydrogen; — 
A  letter  from  Prof.  Hiyre,  of  Philadelphia,  was  read,  on  Jus  mode 
isi  fuwing  large^Knasses  of  PloHnvm-  J^*  Maugham  claimed 
this  as  his  own  cKscovery.*    . 

/    .       .  .Section  C.     Geology, and  Oeogrctphy.  . 

'  Mr.  'Long  presented  n^  Description  of  10  Bene  Gtivem  in^  the 
Mendip  Hills.  The  cavern  is  6n  the 'summit  of  one  of  the.Men* 
dip  Hilla,  in  a  limestone  rock.  It  wa3  discovered  in  pursuing  a 
fox,  Vhicb  fled  there  for' shelter.  •- It  is  ^entered  by  a  perpendic- 
ular fissure,  30  feet  deep.  From  a  large  chanjiber  at  Uie  bottom 
of  this  fissure  an  arched  way  leads  into  another  chamber,  firom 
wbich  a'  passage  leads  up  towards  the  surface,  and  this  latter 
seems  to  have  been  the  original  entrance.  The  bones  are  gene- 
rally found  imbedded  in.B6ft  mud,  in  holldws  in  the  bottom  of 
the  cavern,  but- Sometimes 'abo  in^^stalactite;  The  greater  part  of 
the  bones  £ire  those  of  the  ox,  horse,  deer,  fox,  boar,  fec^  Bsi 
the  mostrinteres^ng  circum^ance' connected  with  thiis  deppat  i^ 
the  existence  of  human  bones,  whi6h"are  found  beneath  the 
others.  .  Nine  skulls  were  also  obtained.  Many  of  the  bope^  are 
in  so  decayed  a  sfttte,  that  they  crumbled  to  dtist  on  being  han- 
dled.* tt  is  worthy  of  remark  that  none  of  the  bones  beloiig  to 
extinot  species.  -  Prof.  Sedgwick  observed,  thiett  no  human  bones 
had  yet  bden  found  in  any  of  the  old  caverns,  unless  onder  cir^ 
cumstance^  which  clearly  showed  tfi^r  recent  tntroductFon  ;  and 
-  ^       '^  - '^ ■■       '   '    ,  -      

*  See  Dr.  Hv6*f  paper  in  the 'present  No,— Eds.      •  .    - 
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this  cavern  did  not  hiilitate  against  the  received  theory  of  the  for- 
mation of  osseous  breccias.  It  may  have  been  a  place  of  ancient 
sepulture,  the  bodies  being  let  down  through  a  stratum  of  clay 
and  gravel. 

The  next  communication  was  on  the  Neweastk  coal  fields  by 
Mr.  John  Buddie.  This  coal  field  occupies  a  tract  in  the  <^oun- 
ties.of  Northumberland  and  Durham  of  about  700  square  miles. 
Mr.  B.'s  very-valuable  essay  wtisfuUy  illustrated  by  a  profusion 
of  accurate  and  highly-finished  drawings,  plans  an^  sections. 
-  A  paper  was  received  from  Prof.  Von  Baer,  of  St.  Petersburgh, 
entitled  *'  Recent  TntelUgence  respecting  the  frozen  ground  in 
Siberia?^  Additional  expe^ments  on  the  temperatures  during 
the  year  at  different  depths  have  recently  been  commenced  at 
Yakutsk,  details  of  which  we  idiail  have  hereafter. 

Mr.  Lyell,  thePreisident  of  the  'Section,  read  a  paper  onverti" 
cdl  lines  of  Flinty  traversing  horizontal  strata  of  Chalky  near 
Noricich.     \ 

Mr.  Webb  read  a  short  notice  of  Lunar  Volcanoes.  He  had 
for  some  time  examined^  thei  moon  with  an  excellent  five-feet 
achromatic,  and  had  found  that  several  volcanic  Vents  existed  not 
laid  down  in  Schroter's  lunar  map;  and  also,  that  several  vents, 
which  had  been-  so  laid  down,  were  now  much  enlarged  in  di- 
mensions. On  the  whole,  however,  he  considered  that  the  moon 
and  the  earth  were  similar  in  this  respect,  viz.  that  volcanic  ac-i 
tion  was  now  less  violent  than  it  had  been  in  by  gone  periods. 

-  The  secretary  read  a  brief  account  of  a  Mandingo^  native  of 
Nyanp-markj  on  the- River  Gambia^  by  Cfiipt.  Washington,  R.  N. 
This  man,  after  many  adventures,  is  now  in  England.  As  al- 
ready observed  by  Goldberry  and  Laing,  of  the  Mandingos  gene- 
rally, he  resembles  in  his  features,  the  Hindoos  more  than  the 
blacks  of  Africa  in  general.  His  fieatures  are  regular  and  open, 
his  person  well  formed,  full  six  feet  in  height,  his  nose  Roman, 
with  the  nostrils  rather  flattened,  not  thick  lips,  beautiful  teeth, 
hair  woolly,  cplor  a  good  T^lear  black,  not  jet.  With  the  aid  of 
Mr.  Renouarcl,  a  vocabulary  of  about  2000  words  and  phrases  in 
the  Mandingo  language  had  been  gathered  from  this  native,,  be- 
sides itineraries  in  various  parts  of  his  country ;  and  when  we 
consider  how  extensively  spread  is  this  language,  p^aps  the 
most  so  of  any  of  the  36  families  of  languages  Into  which  au- 
thors have  divided  the.  11&  languages  of  Africa,  and  that  bith- 
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erto  a  vocabnlary  of  aboot  400  woids  is  all  that  we  possessed  of 
it,  it  will  be  admitted  that  this  native  of  Gambia  has  not  b^ai 
an  unprofitable  subject  of  geographical  inquiry. 

Next  was  read  a  Sketch  of  the  recent  Russian  Expediiions  ts 
Novdxa  Semlxa,  by  Prof.  Von  Baer. 

Lieut.  Col.  Don  J.  Velasquez  de  Leon'  gave  a  short  account  of 
a  map  of  Mexico  recently  made  by  order  of  the  Government 

Capt.  Washington,  R.  N.  communicated  an  account  of  the  Re- 
cent Expeditions  to  the  Antarctic  seasl    This  paper  was  illustra- 
ted by  a  South  circumpolar  chart  on  a  large  scale,  lowing  the 
tracks  of  all  former  navigators  to  these  seas,  from  Dirk  Gherritx 
in  1599,  to  M.  d'Urville  in  1838  ;  including  those  of  Tasman  in 
1642,  Cook  in  1773,  Bellingshausen  in  1820,  WeddeU  in  1822, 
Biscoe  in  1831j  and  exhibiting  a  vast  basin,  nearly  equal  in  ex- 
tent to  the  Atlsuitic  ocean,  unexplored  by  any  ship,  British  or 
foreign.     The  writer  pointed  out  that  the  ice  in  these  regions 
was  far  from  stationary ;  that  Bellingshausen  had  sailed  throogh 
a  large  space  within  the  parallel  of  6(P,  where  Biscoe  found  ice 
that  he  could  not  penetrate : — that  where  d'Urville  had  lately 
found  barriers  of  field*ice,  WeddeU,  in  1822,  had  advanced  with- 
outr  difficulty  to  the  lat.  of  74^^,  or  within  16^  of  the  pole  ;  and 
that  it  was  evident  from  the  accounts  of  all  former  navigators, 
that  there  wa^  no  physical  obstacle  to  reaching  a  high  sou  them 
latitude,  or,  at  any  rate,  to  examining  those  spots  which  theory 
pointed  out  as  the  positions  where  the  southern  magnetic  pcrfes 
will  probably  be  found.     The  paper  also  mentioned  the  ei^)edi- 
tion  to  the  South  Seas,  which  has  just  left  this  country  fitfed 
out  by  several  merchants,  but  chiefly  under  the  direction  of  that 
spirited  individual,  Mr.  Enderby,  whose. orders  were  to  proceed 
in  search  of  southern  land,  and  to  attain  as  high  a  south  latitude 
as  possible. 

Mr.  Mnrchisen  gave  an  account  of  a  Geological  inap  and  seo- 
turns  of  the  border  counties  of  England  and  Wales. 

Mr.  Griffith  gave  an  account  of  his  Geological  map  of  Ireland^ 
and  of  two  remarkable  sections  in  the  south  of  that  country. 

A  paper  on  the  stratification  of  rocks,  by  Mr.  Liethart,  of  New- 
castle, Was  next.r^ad. 

A  short  paper  by  Mr.  Trimmer  was  read  on  the  occurrence  of 
marine  shells  over  the  remains  of  Terrestrial  Mammalia  in  Ctfn 
Cai;€,  in  Denbighshire.    The  cave  is  in  carboniferous  limestone  ; 
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the  bones  of  the  rbiQcceros,  by^na,  6oc.  ar^  cooi^ined  in  marl 
beds  and  stalactite  ;  and  over  these  the  fragments  of  marine  tes- 
tacea,  showing  the  irruption  into  this  cave  of  a  diluvial  current. 

Dr^  Daubeny  read  a  paper  an  the  Geology  and  Thermal  Springs 
of  North  America,  The  facts.which  he  was, about  to  detail,  Dra 
D.  aaid  he  had  become  possessed  of,  partly /rom  his  own  researches 
during  a  late  visit,  and  psirtly  through  the  kindness  of  the  Messrs. 
Rogers,  to  whose  labors  in  American  gec^ogy  he  paid  a  just  tribute 
of  approbation.  He  then  gave  ^  short  sketch  of  the  different 
chains  of  mountains  in  the  United  States.  He  stateid  briefly,  as 
the  result  of  his  examination  of  various  thermal  springs  in  the 
U.  S.,  that  they  gush  out  in  all  instances  along  lin^  of  fracture  of 
the  strata,  a  result  similar  to  that  which  h^  had  abeady  estctb- 
lished  respecting  the  thermal  w.aters  of  Europe.  Dr.  Buckland 
communicated  the  contents  of  a  letter  from  Mr.  Lea,  stating  that 
the  quantity  of  coal  in  the  valley  of  the  Mississippi  was  vastly 
greater  than  has  hitherto  becip  supposed. 

The  next  paper  was  on  the  structure  of  Fossil  Teeth,  by  Mr. 
Owen.  The  internal  organization  of  the  teeth  in  th6  higher 
mammalia,  as  ^hown  by  magnified  transverse  sections,  was  first 
described.  The  curious  modifications  which  this  structure  un- 
dergoes in  the  Megatherium,  the  Ichthyoisaurus,  and  fossil  fishes, 
were  pointed  out  in  detail,  and  illustrated  by  numerous  magnified 
drawings.  It  is  impossible  here  to  ^ve  the  details,  but  the  gen- 
eral result  of  the  investigations  is  a  most  important  one  to  geolo- 
gists, viz.  that  the  different  genera  may  be  distingiiished  by  the 
internal  structure  of  their  teeth  alone ;  and  therefore,  when  other 
characters  fail,  or  a,.complete  tooth  is  unattainable,  generic,  nay, 
perhaps  even  specific  identity,  may  be  established  by  merely  ob- 
taining a  thin  sUce  of  one  of  these  fpssil  teeth.  Prof  O.  read 
before  the  Medical  Section,  the  day  previous,  a  paper  on  the  struc' 
ture  of  teeth  cmd  the  resemblance  of  ivory  to  bone^  as  illustrated 
by  microscopical  examination  of  this  teeth  of  m^inyand  of  various 
existing  and  extinct  animals.  This  paper  contains  the  results  of 
extensive  investigations,  conducted  with  Prof  O.'s  usual  skill  and 
thoroughness,  on  the' internal  structure  of  the  teeth  of  various  or^ 
ders  of  animals. 

Th.  Bucklaiid  communicated  an  Account  of  Footsteps  on  Sand^ 
stone  near  Liverpooh  This  interesting  discovery  was  made  in  a 
quarry  on  the  summit  of  the  peninsula  between  the  Dee  and  Met* 
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mj,  at  a  conaiderable  depth  fiom  the  sucfape,  by  two  intelligoU 
pecaoDs,  Forrester  and  Horoe;  connected  with  tbe.quarrjr,  and  an 
account  of  the  circumstances  was  drawn  np  on  the  ^x>t  hy  fiSesHs. 
Cunningham  and  Dwyen     The  specimens  found  were  casts  of 
the  impression  of  .the  foot,  and  nothing  could  be  more  perfect  and 
chaFacteristic.     There  are  two  sets  of  footsteps ;  one  set  b^ng 
thoae  of  an  animal  of  which  traces  have  been  before  -  obserred, 
and  which  has  been  called  Chem^herium^  bom  its  hand-like 
foot:  the  other,  thoae  of  smaller  animals,  which  seem  to  hare 
been  land  tortoises,  similar  to  those  which  have  been  long  known 
in  the  Dumfries  quarries,  and  which  are  fully  described  in  Dr. 
B.'s  Bridgewater  Treatise.    A  space  of  between  20.  and  30  feet 
horizontal,  is  exposed  in  the  quarry,  on  which  these  fbotateps  are 
distinctly  seen,  and  where  the  animals  do  not  ^pear  to  have 
been  walking  in  the  ordinary  way,  but  to  have  been  performiqg 
gambols.     He  stated  also  that  from  the  appe^irance  of  the  sur£Ke 
of  the  sandstone,  covered  with  minute  spherical  elevadona  qpnie 
different  from  any  ripple  mark,  it  was  manifest  that  a'  shower  of 
i^n  had  fallen,  and  its  traces  had  been  preserved  upon  this  pri- 
meval surface  1 

Rev.  G.  Young  presented  a  pe^ier  on  the  cmHquity  of  orgamc 
remains^  to  which  Prof  Sedgwick  replied. 

Dr.  Buckland  read  a  paper  mt  the  appUcaUon  of  small  coal  # 
economical  purposes.  Mr.  Oram  had  succeeded  in  agglutinating 
the  small  particles  of  coal  into  a  firm  mass  by  a  process  at  once 
simple  and  cheap.  There  would  even  be  economy  in  using  this 
ccid  forlnany  purposes,  as  it  occupied  one  third.Iess  space,  when 
pocked,  than  coal  in  its  ordinary  state. 

A  letter  was  read  from  Mr.  Fox,  of  Cornwall,  stating  the  im- 
portant fact,  as  a  result  of  some  new  and  most  careful  experi- 
ments, that  he' had  at  length  obtained,  bjf  voltaic  action  upon 
mineral  substances,  a  mineral  t?6Jn,  namely,  carbonate  of  zinc, 
in  its  natural  position  between  two  layers,  of  earthy  matter. 

Mr.  D.  Milne  read  a  paper  on  the  Berwick  and  North  IhfriuMm 
CoaUfield.  It  is  a  basin,  15  miles  in  diameter,  and  has  15  seams 
of  coal,  of  the  average  thickness  of  2  or  3  feet 

Major  Jervis  gave  an  account  of  the  progress  and  present  state 
of  the  trigwumetriad  survey  in  British  India.  Ciq>t.  Washing- 
ton then  gave  an  account  of  the  government  surveys  of  Austria, 
England,  France,  Saxony,  Tuscany,  d&c. 
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Capt  W.  Allen,.  R.  N.  read  a  paper  onq  new  ooMtrucHon  of  a 
map  of  the  western  portion  of  Central  Africa^  showing  the  pos* 
eibiUty  of  the  river  Tehadda  being  the  Outteiof  the  lake  Tchad. 

Capt.  Beaufort,  R.  N.  communicated  a- notice  on  the  position  of 
the  dty  of-  CazcOy  in  Peru,  by  J.  B;  Pentland,'  Esq*     - 

Lieut.  CoL  Chesney,  R.  A.  communicated  a  letter  on  the  recent 
ascent  of  the  river  Euphrates^  by  Lieut.  Lynch. 

Geological  excursion.  Two  steam  boats  were  provided  for  an 
excursion  to  Tynemouth  and  CuUerco^its.  At  7  a.  m.  of  Friday, 
$bput.200  gentlemen  teft  the  quay.  After  breakfast,  at  Tyne- 
mouth, many  gentlemen  and  ladies  from  the  vicinity,  joined  the 
party,  which  then  proceeded  mider  Tynemouth  Oastle  rock  along 
the  shore  to  CuUercoats ;  Mr.Huttpn  and  Prof.  S^wick  acting 
as  leaders,  and  Explaining  as  they  advanced,  every  object  of  in- 
terest which  pcesented  itself.  The  party  halted  repeatedly,  while 
Prof.  S.  directed  attention  to  some  singultur  phenomena  there  ex- 
hibited. A  more  picturesque  scene  can  hardly  be  imagined  than 
the  Professor  mounted  on  the  beetling  cliff,  overhanging  the  vast 
ocean,  with  the  listening  hundreds  assembled  around  him.  After 
viewing  the  magnesian  limestone,  and  associated  red  sandstones, 
the  wonders  of  the  90-fathpm  dike,  and  the  marl-slate  beds  at 
Whitley  quarries,  with  their  fossil  fish,  -  which  had  been  opened 
up  for  Uie  occasion,  the  party  returned  to  Newcastle,  much  in^ 
structed  and  highly  delighjted. 

On  Saturday,  the  time  was  so  limited,  that  instead  of  reading 
the  remaining  papers,  their  authors  briefly  stated  the  most  impor- 
tant topics  which  they  contained. 

Section  D.     Zoology  and  Botany. 

'  '  T|ie  secretary  .read  a  paper,  on  a  species  of  fish-having  four 
eyes  J  found  on  the  ooast  of  Surinam,  hj  W.  H.  Clarke  and  John 
Mortimer  There  appeared  to  be  some  uncertainty  as  to  the  cor- 
rectness of  the  account,  and  it  was  proposed  that  the  matter 
should  receive  farther  examination.  -    ^ 

Mr.  Babington  read  a  paper  on  the  Botany  of  the  Channel 
Islands.  Mr..  B.  stated  that  20  species  of  plants  were  found  bn 
these  Islands  not  yet  noticed  in  England. 

Mr.  J.  E.  Gray  read  a  shfMrt  description  of  a  British  Shelt,  ap- 
posed to  be  new.  - 


Digitized  by  VjOOQIC 


dlO    British  AssMaiian  for  the  Advancement  of  Sjdence. 

"  Rev.  Mr.  Wailes  exhibited  a  speclmto  of  the  rare  insect  Psofi- 
dognathtis  Fhiendiij,  coDceming  which  some  discussion  followed. 

Mr.  Gray  read  a  paper  on  the  formation  ofcmgulaf  Hnes  on  the 
shells  of  certain  Mollusca., 

A  paper  was  read  on  the  wild  .Cattle  of  CkiUinghafn  Park,  by 
J.  Hindmarah.  There  are  in  this  herd,  25  bulls,  40  cows,  aod 
15  steers  of  varimis  ages.  They  are  beautiAiUy  shaped ;  bavt 
short  legs,  straight  backs,  horns  of -a  very  fine  textute,  thin  ddn, 
so  that  some  of  the  bulls  appear  of  a  cream  color.  They  have  t 
.  peculiar  cry,  more  like  that  of  a  wild  beast  than  that  of  ordinarj 
cattle.  The  eyes,  eye-lashes,  and  tips  of  the-homs  alone  are  Uaek, 
the  muzzle  is  brown,  and  thie  inside  of  the  ears  red  or  brown, 
and  all  the  r^t  of  the  animal  white.  The  author  was  indioed 
to  consider  th^se  animals  the  survivors  of  the  Caledonian  cattle, 
which  undoubtedly  extended  through  the  northern  provinces  of 
ISngland;  and  that,  under  the  protection  of  the  owners  at  Chil- 
lingham,  they  had  escaped-, the  general  destruction  dependent  oa 
the  "advance  of  civilization. 

Next  was  read  a  paper  on  the  {production  of  Vanilla  in  Europe, 
by  Prof.  Morren,  of  Liege. 

Dr.  Pamell  read  a  paper  on  some  now  and  rare  Spedwnens  of 
British  Fishes,  viz.  Gadus  cimbrius,  Pagellus  acarine,  Raia  cha- 
grinea,  R.  intermedia,  R.  clavata,  Oottus'scorpicus,  Platessa  li- 
mandoides,  P.  pala,  Mugil  chelo,  Tfigla  gumardusr 

The  hext  paper  was  by  Mr.  J,  Hancock,  on  the  Palco  Island- 
icus  of  anthers.  'Mr.  H.  stated  that  under  this>  name  were  con^ 
founded  two  distinct  species.  For  the  Iceland  species  he  retained 
the  name  of  F,  Iskmdiciis  ;  the  other  he  named,  froni  the- coon- 
try  in  which  it  fe  most  abundant,  F.  CfrcBfilancHcus. 

Col.  Sykes  read  a  paper  on  a  rare  animal  from  South  Afneriea. 
It  was  described  by  Azara,  and  called  Canis  jubatus.  It  differed 
from  the  dog  tribe  in  its  nocturnal  and  solitary  habits ;  its. tail 
was  thicker,  more  bushy,  head  flatter,  eyes  smaller,  nose  sharper, 
and  the  whole  animal  more  bulky  than  the  dog  tribe.  If  it  dif- 
fered from  the  dog,  it  differed  more  from  the  fox^  and  wolf,  and  be 
jMoposed  to  refer  it*  to  the  genus  Hyaena. 

The  next  paper  was  on  Vegetable  Monstrosities,  by  Rev.  W, 
Hincks. ' '  These  he  distributed  into  five  classes.  •  1.  Cases  of  co- 
herence and  adherence  of  parts  not  usually  united,  or  of  separation 
of  those  wliich  are  ordinarily  connected.    2.  Anomalies  depend- 


Digitized  by  VjOOQIC 


British  Assd€iaH(m  fin*  the  AdvtincemerU  of  Science.    311 

ing  on  the  comparative  development  of  parts  of  one  circle.  3. 
Anomalous  transformations  of  Organs.  4.  Monstrous  exuberances 
of  growth,  by  which  the  number  of  partsis  altered  independently 
of  transformation,  the  number  of  circles  of  "paxia  is  increased  or 
the  axis  irregularly  extended.  6.  Anomalous  abortions  or  sup- 
pressions of  parts  usually  present  in  the  species. 

Mr.  T.  P.  Teate  read  ^  paper  on  the  Gerhmi/erous  bodies  and 
Vermiform  Filaments  ofActinice.-  He  stated  that  as  great  differ- 
ences of /opinion  existed  among  zoologists,  as  to  the  nature  of  the 
gemmiform  bodies  and  vermiform  appendages  of  Actinise,  he  had  . 
undertaken  their  investigation.  Somer  general  remarks  on  the 
fracture  of  the  Actiniae  weiB  premised,  the  author  pointing  out, 
by  means  of  a  large  diagrson^  the  various  directions  of  the  muscu- 
lar septa,  some  lining  the  cavity  and  supporting  the  stomach  of  the 
animal,  whilst  others,  more  delicate,  terminate  ia  a  mesentery, 
supporting  the  gemmiferous  bodies  (about  200  in  number)  or  what 
has  been  erroneously  called  the  ovary.  The  vermiform  filaments 
ai^  attached  by  a  delicate  mesentery  to  the  internal  body  of  each 
gemmiferous  body.  Many  more  valuable  and  curious  details  are 
given,  for  which  we  have  no  room..    * 

A  paper  was  read  by  Capt.  J.  E.  Cook,  R.  N.,  on  the  genera 
Pinus  and  Abies ^  not  less  than  70  species  of  which  had  lately  been 
introduced  into  England.  '        ' 

Mr.  Hope  read  a  pajper  entitled  "Remarks  on  the  mbdem 
classification.of  Insects.'' 

Mr.  G.  R  Sowerby  laid  "before  the  Section  specimens  of  Enr 
crinus  m>oniliformis,  displaying  various  monstrosities  of  form. 

A  paper  was  read..by  Mr.  Arthur  Stricklapd  on  the  Ardea  alba^ 
a  bird  which  is  imquestionably  an  occasional  visiter  in  England. 

Prof.  Ehrenberg  addressed  the  meeting  in  Froncli,  and  exhib- 
ited the.  first  volume^  of  his  great  work  on  microscopic  forms  of 
life.  He  submitted  to  the  inspection  of  the  members  a  bottle  of 
the  material  collected' in  quantity  in  the  vicinity  of  lake  Lett- 
naggsjon,  in  Sweden,  which  the  inhabitants  call  Bergmehl,  or 
mountain  meal.  This  earth,  which  resembles  fine  flbur,  has  long 
been  celebrated  for  its  nutritious  qualities,  and  was  found  to  be 
entirely  composed  of  the  shells  of  microscopic  animalcules.  Prof. 
Jones  engaged  dn  an  oral  discussion  with  Prof.  E.  concerning  the 
structuro  of  the  polygastric  infusoria. 
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Rer.  L.  Jenyns  exhibited  a  seriet  of  qpecimens  of  the  sqoae- 
tailed  shrew,  (jSW^  tetragtm^urw^  H^rm.)  and  also  a  specimeii 
of  the  chestnut  shrew,  {8.  ca$taneu$f  Jen. )  which  was,  in  bit 
opinion,  a  distinct  species. 

Ml.  Gray  made  some  observations  on  the  boring  of  Pholades. 
The  action  of  these  animals  in  boring  rocks  he  was  indiaed  to 
consider  mechanical. 

Sir  Wm.  Jardine  read  the  report  drawn  up  at  the  request  of  the 
Association  en  the  present  Uate.of,our  knowledge  of  the  Salme- 
nid(B  of  Scotland. 

Mr.  Allis,  of  York,  read  a  paper  on  the  Toe$  of  the  A/neam 
Ostrich,  and  the  number  of  phalanges  in  tfie  toes  of  other  birds. 
Mf.  A.  had  not  been  able  to  find  the  rudiments  of  a  third  toe, 
alleged  to  exist  in  the  Ostrich*  He  further  stated,  that  CTuvier  had 
erroneously  given  the  number  of  phalanges  of  the  toes  of  the  kir 
k>wing  birds.  In  the  Cassowary,  which  had  3  toes,  the  real  nam- 
b^rs  are  3,  4f  and  6.  In  the  Ostrich  4  and  5.  The  CafNrimulgas 
has  the  outer  and  middle  toe,  having  4  phalanges  each.  The 
Swift  has  only  3  phalanges,  exoept  in  the  haUu^.  The  Hum- 
ming-bird has  the  full  number  of  phalcffiges  in  all  its  toes. 

Dr.  Charlton  showed  a  specimen  of  Tetrao  RakkeUian^ot  T^m- 
ninck,  and  endeavored  to  substantiate  the  old  theory)  that  this 
bird  is  nothing  but  a  hybrid  between  the  hen  capercailzie  and 
blackcock. 

Dr.  Handyside,  of  Eklinburgh,  presented  a  paper  on  the  Stenh 
optixine€Bj  a  family^of  osseous  fishes^  including  a  minute  desciip- 
tion  of  a  new  qpecies,  the  Stemeptix  c^ekbes. 

The  next  -paper  was  on  the  distribuHon  of  the  terrestrial  Put- 
monifera  in  Europe,  by  Edward  Forbes. 

A  notice  of  .^A^  anntial  appearqince  of  some  of  the  Lestris  ^ibe 
(Arctic  Gulls)  on  the  coast  of  Durhxtin,  was  communicated  by 
Edward  Backhouse^  Elsq.,  of  Sunderland. 

Mr.  Owen. stated  some  of  the  results  of  his  investigations  made 
in  procuring  materials  for  his  rq[^  on  the  Marsupiaia.  The 
report  was  dmwn  up  under  three  heads.  1.  The  zoology  of  the 
MarsujHata.  2.  Their  relation  to  other  Mammalia,  and  3.  The  pe- 
culiarities of  their  reproductive -economy.  He  concluded  with 
some  geological  account  of  the  bones  of  these  animals. 

Mr.  Yarrell  gave  a  description  of  a  new  ;q)ecie8  of  Smelt,  caught 
in  the  bay  of  Rothsay,  which  he  denominates  Osmerus  Hebri- 
dicus. 
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Rev.  F.  W.  Hope  read  a  paper  ari  No^cious  insects  dccurritig 
in.  1838;  These  were  a  beetle  (Anthanomus  ponumus)  which 
attaok<^  the  blossoms  «f  c^pple  treee ;  -  an  aphis,  which  has  injured 
^  apple  treeSs,  hop  plants,  and  wheat;: and  tha  Tipula  7Vftic*(jor 
rather  CetUUnnyia  Tn'/m;),  a  small  dipterous  insecti  Whose  attacks 
m  wheat  while  blossotning,  for  many  year3  past,  are,  well  known. 

Section  E.  ^  Medical  Science.        /       .^ 

A  paper  was  read  by  Mr.  T.  M.  Greenhow,  oh  the  beneficial- 
action  of  mercury  rapidly  Introduced,  jn  certain"c6^s-of  Netnralgia. ' 
*  Mr.  R.  M'.  Glover  read  a'  papier  on  the  ftinctiot^of  the  rete  mu- 
cosumand  pigmentum  nigrtim  in  thfeclark  races,  and  pailicularly 
in  the  Negro ;  with  observations  on  a  paper  6vt  the  same  subject, 
by  Sir  Everard  Home.'       -'  '     .       '      ' 

In  theinext  paper.  Dr.  John  Reid  gave  to' account  of  an  e^eri- 
ntenial  in'destigation  of  the^  JundUons  of  the  Sighth  Pan-  of 
Nerves,    ""-  '  '     •"  :       •      '    •  .  -      »         -•    •  . 

A  paper,  by  Mr/  N.  Farr,  on  the  law  of  recot>ery  and  mortoKiy 
in  Cholera  Spasmodica^  was  read  by  Dr.  R.  D.  Thomson-  From 
the  tables  which  Mr.  Pi  hiis  prepared,  ittay  be  deduced"  the  solu- 
tions 6f  the  following  probtems.  1.  The  mtean  duration  of  the 
disease.  %  The  inean  future  ^duration  of  th6  disease  at  any  pe- 
riod.    8.  The  probability  of  dying^  at  any  period  of  the  disease. 

Mr.  James  Blake  then  reid  a  paper  on  the  action  of  various 
^uhstiartces  on  the  dnimat  economy ^  when  injected  into  the  VeinSy 
in  which  were  detailed  experiments,  with  various  substances  and 
'  their  effect  on  the  vascular  system,  measured  by  an  ingenious  in- 
strument, which  the  author  called  a  H8BnMulynamometer,'an  in- 
struncient  by  which  he  waa^nabled  to  detect  the  pressure  of  the 
blood  in  the  arterial  system,  Jby  means  of  a  column  of  mercury, 
contained  in  a  bent  glass  tube,  Which  could  be  connected  with 
the  arteries,  and  which  was  attached  to  a  graduated  scale. 

Dr.  Yelldly  (the  chairman)  showed  a  teodel  of  an  improved 
acoustic  instrument^  to  assist  in  dases  of  partial  deafness;  A  re- 
port upon  its- Vfiilue  may  be  expected  at  the  next  meeting. 
-  Dr.  Beid  gave  a  brief  notice  of  his  researches  on  ^^Ae^^tian/tYy. 
of-air  requiredfor  respiration,  *  " 
'  Dr.  Inglis  read  a  paper  Qonisiimig  pkrenologicairemarks  oh  the 
skull  of  Eugene  Aram:  *  - 
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Dr.  Giaoville  exhibited  a^  imfrooed  S^dhomsope;  a  baU^aad- 
flocket  joint  being.sttUched  to  die  ear^pndQe,  wfaich  duis  becoii 
qoovabte  with  the  cylinder  at  any  angle  which  majr  be  lequired. 

Dr.^Eeef  .read,  a  paper  an  tha  chemical  naitare  of  the  lAqmr 
Am^iL  '  •  ^   .-  - 

Dr.  R.  D.  Thomflon  re^  a  paper 'ot»  (be  modtis  operandi  tf 
Nitrate  of  Silver  a$  a  cauitic  and  therapeutic  agent, 

Mr.  Oreenhow  read  a  brief  metjwir  on  fractures^  for  the  por* 
poae  of  introdjuciDg  a  model  of  ^^^  new  ding  fractu^  bed,  applica- 
ble to  erery  (raclure  in  the  lower  extremity/ but  peculiarly  adapurf 
to  the  treatment  of  compound  fractures  (^  the  femur. 

Dr.  Bowring  communicated  some  obeeroations  on  Plague  ami 
(^tutrantine  ,made  during  his,  residents,  in  the  East.  The  re- 
sults of  his  obsenraUoQ^had  produced  in  his  mpd  a  strcHig  ooo- 
viction  of*  the  aoQ-contagious^$s  of  the  plague.  .  Qu^antine  re- 
strictions are  consequently  js^together  tiseless  vexations. 

Mr.  Goodsir  read  a  paper  on  the  origin  and  subsequent  devdfof- 
ment  of  the  humari  teetfi,  ,         . 

A  paper  by  Dr.  Spitfal  was  read,  entitled  "  Experiments  and 
CKbservatioDs  on  the  cause  of  the  Sounds  of  Re8|»iratiou«" 
,  Dr..  A.  T.  Thomspti  read  a  paper  on  the  mediciwil.cmd poisotir 
ous  properties  of  so^  of  the  Iodides.  The  principal  prepanouMi 
whose  action  was  detailed,  was  the  iodide  of  arsenib.  The  action 
of  this  Inedicine  in  very  minute  doses^  fnnn  i  ^  i  of  ^  grain,  was 
peculiarly\serviceable  in  Lepra  vulgaris  and  chronic  impetigo.  A 
case  of  numerous  tumors  resemblingcarcinoma  was  found  to  yield 
to  its  continued,  action,  and  it  was  found  equally  successful  in  a 
more  decided  c^se  of  incipieut.cai^cinospta. 

'     '  Section  F.     Statistics.  . 

Th^  first  paper  read  was  a  Repprt  from  Mr.  J.  Stephens,  ^tap&t* 
iutendent  of  pelice,  On  the  StHU^  of  Crime  in  Newcastle^  durir^ 
the  last  ten  fnofUhs.  This  waa  simply  sucLa  return  as  is  usually 
Qdade  fron)  poUce  offices.  '  '     , 

Mr.  G.  R.  Porter  teada  statistical  Vie^>  of  the  reemt  progress 
and  present  ixmount  of  mining  industry  in  France.  This  is  an 
elaborate  Report^  and  compriaes  the  v minings  operations  in  coal, 
iron,  lead,,  silver,  antimony,  copper,  and  maqgapese>  -. 
*  Col.  Sykes  read  a  very  minute  and  detailed  account  of  the 
Statistics  of  titality  in  Cadiz.  He  subnutted  an  immense  mass 
of  valuable  tables  and  returns,  which  wiU  probably  be  published. 
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AfterwB^rds  v^ere  tcad  j/SioHsiioal  lUwtratimsofih^  Principal' 
Unweriities  ofQretU  BrUain  €^nd  Ireland,  by  Rev.  H.  U  Jones. 
Th6  best,  authoritt^  were  empAoydd  ia  the  prepart^ion  of  thitf 
dcfeumenit^  The  college  revenues' were  miniitely  detailed,  and 
the  results  may  be  tbtffi  stated  :-^ 


'    " 

Oxford. 

Cwnbrldt*.. 

.  DabVa. 

Heads  of  boiises 

24 

17 

1 

'Income 

£18,360 

£12,650. 

.    £2,000- 

Fellows  , 

657 

.  ^  431 

-.    '-,25 

-  .  Income. 

£116,566 

£90,330 

£26,400 

Schoknrs^ipB 

339 

793 

70 

InQome 

£6,030 

->'£  13,390 

£2400 

College-officen . 

199 

179 

..,10 

.Income  ^-. 

.£15,660 

£17,760 

£20,000 

Ben'e^ss 

.:     466 

311- 

81 

Incumbeots.   ■ 

430 

.  ■     i.aso. 

.     .31 

Income 

£136,500 

.   £93,300 

£9,300 

Rentof  Roome 

£11,730 

£16,860 

£2,000 

College  Rerenues  £ief2,670  - 

£133,268 

£31,600 

Other  tables  w^re  conskupted,  giving  the  jminber  of  memberi^ 
and  their  ranl^s,^^  the  8tHrt/uhiingfareeSyib»X  is,  the  enncfUDt  of 
pecuniaryadvantage  offered  for  exertion.        .' 

Mr.  W.  OargiU  offered  ^  paper  m  the  Bduoatimal^  Crimdnal 
and  other  SUx^tks  cf  Newcastle^    -. 

Mr.  L.  Hindmarsh  made  a  communication  oil  the  Staie  of  Agri^ 
culture  and  AgrupUiural  I^aborers  in  4he  north  dhi^ion  of  thi 
county  of  NorihumberlarkL  On  the  whole,  the  agricultnml  stetis- 
tics  of  this  district  are  of  a  gratifying  character.  -  7hey  present  a 
soil  weU'cultiyaled,.  under  th^  vicissitudes  and  dipculiiesof  a  very 
"^urktUe.  climate ;  and  a  peasantry  who,. in  their  general  intell^ 
genc^  and  moral  h^its,  are  a  credit  to  tbehiselves,  an^  honor  to 
tl|e  country,  and  an  6xam]d%  Worthy  of  ihiita:tion.   .'        - 

Dr.  W.  C.  Taylor  read  an  Account  of  the  changes  in  thepopu- 
laHon  of  New  Zealand,  communicated  by  Saxe  Bannister,'  EJsq* 
late  Attorney  general  for  New  South  "fJ^ales.  TtiB  New  Zealand 
group  consists  of  the  N,  and  JJ.  islands^  Stewak's  island,  and  some 
smaller  ides ;  the  eittent  of-^  these  is  95,000  square  miles:  The' 
population  w^  dassed  mider  tne^pllowing  heads,--4iativ^,  Whitei 
residents,  white  visitors  and. mixed  races.  The  probable  number 
of  natives  is  1^0,000.    The  white  residdnt$«e  ^tbouf  2,000.    As 
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mluiy  as  1080  British  and  America^  safl6r6*haTe^beea  seen  at  the 
Nortberu  iriand  at  one  time.  There  was  no  estimate  of  tfaie  mixed 
hiee,  "vbich  isgr^tly  on  ttie  iocrease;  but  the  total  population 
is  decreasing,  froto  a  variety  of  causes,  and  dhi^fly  from  the  in- 
troduction of  European^  dises^ses.  The:  nati?^  are  a  noble  race 
of  men,  capable  of  attaining  t  high  degree  of  civilization^  but  ^in 
Mr.  B.'s  opinion,  there  was  no  doubt  of  their  being  addicted  to 
^annibadism*.  .  •         .     - 

•  Mr.  Riwson  read  a  report  tm  the  Fires  ofjAmdon.  The  total 
number  of  alarms  of  fire  attended  by  the  Lood.  Pirer  Engine  Es- 
tablishment during  fire  years  up  to  the  end  of  1837,  was  3,359, 
or  673  on  the  yearly  average  :  of  these,  343,  or  68per  annum, 
were  false  alarms,  and  -540,  or  108  per  annum,  were  fires  in  chim- 
neys. Thus,  the  number  of  ftlaxms  was  13  per  week,  'and  of 
actual  fires,  4  in  ^very  three  days.  Some  of  the  false  alarms  had 
arisen  from  displays  of  the  Anrora  Bm-edlis.  -  Of  the  2^476  fires, 
the  {H^mtses  were  wholly  consumed  in  14^  cases-;  seriously  dam- 
aged in  632;-:slightly  damaged  tn  1699.  ^  An  arialjrsis  was  given 
of  the  presumed  causes  of  total  destruction,  and  it  was  observed 
that  the  number  of  fatal  fii^es  had  greatly  increased.''  The  winter 
months  do  not  c^wlso.  large  a  ppeponderance  of  fires  as  might- be 
expected.  December  presents  the  largest  average,  but  the  next 
in  order  is  May.  On  comparing  the  fiumfoer  of  fires  occurring  on 
each  dky  of  the  week,  it  appears  that  there  is  a  slight  e^tcess  on 
Friday,  and:a  decided' failing  off  on  Saturday.  'In  relation  to 
hours>  the  number  of  fkes  Is  at  the  minimum,  from  5  to  9  a.  mT, 
wHen  it  begins  slightly  to  iijcrease  until  5  p.  ii>^  at  Which  hour 
the  rate  of  increase  becomes  considerable,  and  cotHinues  until  10 
or  IV  p.  M;,;when  the  numW  iaat'the  maximum^;  fmm  this  time 
it^  gtadually  declines  until  the  dawp.  The  number >of  Wilful  firtt 
in  the  five  years,  was -31,^0^6  per  annum,  which  is  as*  1  in  64  to 
^  the  number  of  fires  of  which  (he  causes  were  discovered.  • 
Ilev.  J.  M'AIistef  gave  h^fSiatisftical  notice^  the  Asylum  for 
the^  Blind,  recently  established  at  Newcastte.r-*-Mr.  Hey  wood, 
announced  that  he  had  r^eived  the  last  Annual  Reports  of  the 
Regents  of  the  University  of  ih^  Stcde  of  New'  York^  ftom  the 
Rev.  Dr.  Potter,  with  ancxfrfanaitocy  letter; — Which  was  refuL— 
Next  was  read  Mr..  Rawson's  abstract  of  the  second  Report  of  the 
Railway '  Commissioners  Jbr  Ireland. — Statistical  -  tables  were 
exhibited  of  tfi§  nine  ptine^l  collieries  in  'the  ctHmiy^of  Dwr^ 
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ham^  prepared^  by  Mr.  W:  h-  Wharton.^— Next 'was  lead  Mr.  Wil- 
son's ooxmit^ci/^. Me  DarUm  colHeriee  ^\  Accident  C&<6,"— a  kind 
of  mutual  relief  .AflsociatioiL-r-Mr.  'Felkia>  of  NotttDghanv  vead 
an  ab3tractof  ihe^Ann^uU  Repffrt  of  the^overseers  of  the  iowinr 
9hipof  Hyde]  in  Cheshiie.^Mr.  W.  R.  Cabarlton  ^bmitted  Star 
HsHcal  noticeefrmA  the  parish  of  J^ilUt^ham.^—Tdi.  Hare  oflfered^ 
ftn  Outline  of  eubjectsfor  statistical' inquiries. — ^Mr,  P.  MDowall 
presented  statisHcal  tables  ef  Ramsbottomf  near  Bury  m  Lanca- 
.dhiren — ^Mr.  Ekigsley<read  a  paper  giving  a  tabqlated  view  (f  the 
Criminal  Statistics  of  Ireland.  *  . 

.     '  Section'G.     Mechanical  Science.  .  ^  • 

A  paper  was  lead  on  a  new  Day  ctnd  Night  Telegraph,  by 
Mr.  Josei^  Crdmett;  and  a  paper  on  tsqmetrioal  Dravnng^  by 
Mfv  Thomiis  SopWifii. 

Mr,  Bopwith  also  gave  a-d^^scriptfon  of  ^  improved  method  ef 
WMirk^ctmg  large  Secretaires  and  Writing  Tables.  The  prin- 
ciple is;  that  by  opening  a-^n^e  kx^lg  all  the  drawers,  closets  and 
partitions  are  bpened.  These  are  so  disposed,  that  a  person  masf 
reach  e,yery  thing  oontwied  in  it,  without  stirring,  frorar  his  seat 
The  president,  (Mr.  Ohas.'Babbage,)  and  roany  others,  expressed 
their  admiration'  of  the  arrangements,  and  of  the  convenience 
wHich  such  a  table  must  be  to  j^verj  person  engaiged'  in  an  ex^ 
terisive  correspondence,  <»  having  many  sl3ts  of  pafiers  oii  various 
subjects.    '  - 

Mr.  G.  W.  Hall  o(n  the  power  of  economising  and  regulating 
heat  for  domestic  purposes. — ^Mr.  John  S;  Russell  gave  some  fo> 
tber  notices  6h  the  resistdftce'of  tcofer.— ^Mr.  P*  Nicholson  com- 
municated an  essay  on  the  principles  jsf  oblique  bridges.-^JIbt. 
W.  Greener  sobmitted  remarks  onAhe-  material  and  mechanical 
construction  of  steam-boilers.  He  considered  the  accidents  which 
liappeit  to  ste&Oi  boilers  to  be  mainly  due  to  defect  in  the>inater 
rial ;  and  be  detailed  several  experiments  made  on  slips  t>f  iron 
cut  ifirom  plates  of  difierent  quality. «  He  found  that  slips  cut  lat^ 
itudinally^from  a  plate,  bore  less  by  30  per  cent,  thah  «Ups  of  the 
same  dimensions  cut  tongitudinally;,  •       .  : 

Sir  John  Kobinisoh  spoke  ^6n  the  ttse  ef  coalrgos  for  cooking. 
Mr.  Btnitt,  of  DMrby,  stated  some  years  since,  that  coal-gas  would 
probably  be  ibund,  by  the  lower  classes,  the  cheapest  fuel  for 
cooking.    The  whole  appaJtttus,  (which  might  be  considered  the 
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convetse  of  the  Hhjry  Safety  Lamp,)  consisied  in.£ziiig  a  pien 
^  wiie-g^ie  at  the  extremity  of  a  ga9-j»pe  c;^  about  6  imtei 
diametec.;  Balk  for  bulk,  g^  costs  more  than  coal,  hot  the  for 
mefwas  more  economical  and  convenieiit  for  occasional^  uae  and 
the  smaller  operations  in  cooking.— Mr.  Evads  gave  account  d 
a  new  rotatory  s^eom^bigme,  invented  by  8.  Rowley.— ^Dr.  IjA 
tier  i^ted  the  i^ec^ons  whtdi  bad  ptetreifted  the  making  of  thi 
experin^eYits  forthci  Report -on  Rmhoay  €oustani9.-^1iT.  J.  Price 
commmucated  an  improved  method  of  oonstmctiMg  Raikwp. 
The  method^ consists  in  fixing  rails  on  ai  cootinuoaa  stone  tee, 
a  groove  having  been,  made  in  the  stone  to   receive  a  fl^ge  or 
piojecti<m  of  the  lower  side  of  the  rail,    l^he  atones  and  rails 
are  to  break  joint  with  each,  other,  and  tbe/chair  by  which  tie 
rails  are  to  be  secured)  is  io  be  made  &st  to  the  xail  by  a  bolt  not 
riveted,  but  slipped  in.     The  chair  is  to  be  mmk  mitil  tfe  tof 
Is  level  with  the  tdp  of  the  stone,  and. fastened  to  it  bytvo 
small  woodeji  funs.    Any  iainking  of  the  road  is  to  be  obru^ 
by  driving  wcMlges  of  wood'anderBeatkT  the  stone,.  untM  it  ^ 
raised  to  the  requifad -height    The  chairs  are  to  be  £21^  ^^ 
about  4  feet  apart,  and  to  weigh,  if  of  malleable  iron,  14  pooidsi 
hut  if  of  oast  iron,.  80  pounds:  the^  rail  tg^  weigh  BOpmi*?^ 
yard.  "    . 

Mr.  T^  Motley  presented  a  paper  on  the  ponstrkciian  qfarmii^ 
with  ccat-iron  ^leepers^cis  a  subsHiute  for  eione  blockSy  M^  '^ 
conthuwus  Umber  bearing.  The  cast-icon  sleepers^  wWrfj  •* 
wedge-sbaped  and  hollow,  having  all  their  sides  inclined  iovads 
towards  the  under  side;  axe  te  bejlajd~transveisely,  and  the  tirsb^ 
is  to  pass  lobgitudimlly-through  the  center,  and  to  be  jocund  bT 
wedges  of  iron  and  wood.  The  sleepers  are  to  be  six  io^ 
apart,  and  the  timber  of  such  a  thickness  as -to  |*&vent  anyp** 
ceptible  deflexion  between -the  riils.  The  read  is  to^be  ba/h^ 
up:to  thetop  of  the  Meeper,  andl the  timber  to  stand  oat  sufr 
cieatly,  and  to  have  any  approved  rail  lldd  upon  it 

Mr.  Hairdesisribed  dc.machiftefitrrifieing  vnttetbif  an  hj/i^ 
.  He  beli.  /  Mr.  Samc^da  gave  an  aocomit  if  Ct^^s  c&y  gn*''^* 
Mr.  T.  Sopwith  described  his  method  of  constmcliag^^'fli^'V'^ 
-models.  Mr.  S.  also  described  an  improved  levelling  sia^  ^ 
'subterraneous  as  well  as  surffuse  le v^ng.  The  mode  d  leadiflg 
the  figures  of  the  stave  itself  instead  of  the  ididing  van^  as  adop^ 
ed  by  most  ebgineeie  and  aurveyors,  is  iised  in  Mr.  S.'s  impt^^ 
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I  staves;  the  figiii6B  b^ng  engraved  qh' cof^r  plate,  oh  m  en- 
I  Jailed  seakF.  Miv  T.  Motley  gave  an  account  of  -  a  mispenei&n 
\  bridge^  o^er  ike  Jvm^  Tirerton.  The  peculiar  feature  of  tbia 
I  bridge.  16,  that  each  chain  is  attached  to  the  roadway,  and  tha^ 
)  suspendingbars  lur^  ~carried,up  throngh  each  chain  above  it.  Thp 
length,  of  Ibe  bridge  is  330  feet,  the  breadth  141,  and  the  cost; 
j  ihcluding  the  towers  aiid  Jt^aiHi  abutments,  wder  2,4001 
I  J^rof.  Willis  described  his  inetrument  called  ,the  ^Odontography . 

I  designed  for  enabling  Uro^kmen  to  find'  at  once  the  centres  frmi 
,  'Q^hich  the  two  portieps  of  the  tooth  are  t^  be  struck,  so  that  the 
,       teeth  may  work  truly  together^   •  ^.        .    '  ,  , 

^  Ms,  Z^ang  described  -some  improvements,  in  Ship  E[uilding^ 
and  exhibited  models  illustrating  the  ^ety  keel,  which  had  been 
in troduoed  with  great  success.  .    . 

Count  Augustus  Breunner  communicated  a  paper  on  the  use  of 
wire  ropes  in  deep  mines.^  About  seven  years  ago,  ropes  compo- 
sed of  twisted  iron  Wire,'  were  introduced  fntp  the  silver  mines -of 
the  I^artz  mountains^  as  a  substitute  for  the  flat  ropes  previously 
in  use.  Since  that  time  they  have  been  adopted  in  most, of  the 
mines  of  Hungary  add  Austria,  ~%o  the  almost  total  exclusion  of 
flat  aijd  round  ropes  made  of  hemp,  /These-  iien  ropes. are  m 
strong  9S  a  hempen  rope  of  four  times  the  weight.  One  has  been: 
in.  use  upwa^  of  two  years  without;  any  perceptible  we^, 
whereas  a  flat  xope  performing  similar  work,  would  not  have  lasted 
inore  than  a  single  year.  The  diameter  of  the  largest  rope  in 
common  use  in  the  deepest  mine^of  Aiistria,  is  one  inch  and  a 
half.  This  rope  is  composed  of  irqn  wires,  each  tuoe  lines  in  di- 
apieter  ,*  jbie  of  these  sffe  braided  together  into  strands,  and  three 
of  these  strands^are. twisted  tightly  into  a  rope.  Qreat  care  is  re- 
qnisite.in  making  the  irope,  that  the  ends  of  the  Viires  be  set  deep 
in  the /interior  pf  the  rope,  add  that  no  two  endsmeet  .in  the  same 
p^  The.stiength  of  these  ropes  ialiHle  less  than  thiM;  oTa  soKd 
iron  kyr  of.  the  same  diameter.  The  usual  weight  Uftidd  is  1000 
pounds;  The  rope  on  leaving  thid^aft,  nraat  be  received^n  a 
cylinder  of  not  less  than  eight  iSet  diameter,  and  be  kept  well 
coated  with  tar.  There  is  a  saving  of^  about  one  third  of  thd 
power  in  one  case  mentioned,  for  fowr  horses  with  ^wre  rop^, 
are  doing  We  dame  work  as  six  horses  with  Si^flai  rope.      , 

Mr.  Babbage  -called  attention  tp  some  specin)0ns  of  a. new 
Qtvsthod  of  wood  engravings  by"  Mr.  G.  Woone. 
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,  '  Dr.  Lardn^  addressed  the  meeting  oh  Steam  Navigiuishml 
cm  a  sdf-recorAing  SteamrJournaL  Dr.  L.  said  that  it  wte  i 
iriattei'  of  no  real  importance  how  ftir  any  opinkm  viwch  he  might 
hav^  formerly  expressed  oh  extended  narigation  was  right  or 
wroflg,  except  so  fkr  tis  it  had4)een  made  a  personal  question.  He 
had,  indeed,  cxprQs^bd a  discouraging  opinion  bs  to  <he  piobabaitf 
of  ever  tnaintaining  an  iijibrokeii  intercolirse  by  steam  ifflTigi- 
tion  betwe^  .Great  Britain  and  New  York,  but  he  had  never  de- 
clared that  it  was  a  physical  impiossibilky;  'He*  confessed  tte 
tlhe  {Success  of  the  Ofeat  (Tis^^^m^iad  shaken  hisfonnerojiiB- 
io|is,  ahd  should  ihe  same  success  continue  throughout  the  entw 
year,  he  would 'be  the  fcrst  to  come  forward  and  acknowlete 
himself  corapletely  in  error.  He  then  gaV^e  an  account  of  his  in- 
strument, termed. a  steamrjoiimal,  by  which  he  iMroposes  to  r^ 
ister  every  fiVe  minutes,  the  following  varying  {rfienomena,  od 
which  the  efficiency  and  performance,  of- steam  tngin^  depends: 
— the  pressure  of  the  stoan  between  the  slides  and  the  steam 
valve — the  pressure  in  the-  boiler— 4he  vsBcuurn  and  the  quaatity 
of  water  in  the  boSlers— =the  saltness  of  the  wsltet  in  the  boites,- 
the  i^elocity  of  the 'paddle-wheels-^the- draft  of  the  vessel-^ 
trim  i>f  the  vessel— the  rate  x>{  the  Vej9ser, — the  course  of  the  ves- 
sel,— the  apparent  force,  ariddfrection  of  the  wind:  All  these, 
excepting  the  coursfe  p(  the  vessel,  it  is  intended  ta  register  bf 
self-apring'inechanrsnk 
Mr.  J.  S.  Russell  firfloWed  with  an  essay  on  the  same  geDcfll 

:sabj^t;and  Insisted  on  the  pro^wiety  of  making  steamboats^ 
Iron  450ilel«,  with  copper  tubes,  i^ppeared  to  him  the  best 
•  Mr.  TPairbainie  described  .fwocAme^^^^rfo^^ 
by  whiclr  the  work  is  done  l^ef  and  much  niome  speedily  than  in 
the  usujfl  methods. — ^Mr.  B.  Green  gave  an  account  of  the  coo- 

^structionof'rfwfter  vtadnets.-^-Piqt  Willis  described  a  methed  iC" 
cemly- introduced,  by  Mr.  Hawthorn,  of  working  the  valves  of  * 
locomotive  without  the  iisual-eccenlrics.—rMr*  J,  T.  B^^ 
described  Several  methods  of  filtering  water. — -Several  eommun*- 
cationd  were  oflferM  which  could  not.  be  read  for  watft  of  tto«| 
viz.  Mr.  Reed,'  on  ansmj^rwed  sqfety  hook  and  bowfofc^f^l^' 
Mr.  Glynil,  &n  the  watemol^ks  cf  NeweasOe:  Mr.  Whke,  on  « 
pew  paddle-wheel  k  Sir  C.  Monteith,  on  a  new  itamfoad;  on  ** 

' improved  kitchen  grate:  'Sit.  Pofiirriesis,  &n  eocd  mine  tenHhti^ 
Mr.  Dobson^  on  a  method  ofmakittg  brkksof  every  required  co^- 
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Various  apiMX)priation8  were  voted  for  the  prosecution  of  scien- 

ific  investigation,  viSs. 

To  the  Physical  Section,      -     -  - 

- 

£2263.10 

Chemical    "             -        - 

- 

150.00 

Geological  "             -       - 

- 

325.00 

Zoological  and  Botanical,  - 

- 

6.00 

Medical,           -        ->      - 

- 

loo.oo; 

Statistical,        -   '     -        - 

- 

300.00 

Mechanical,     - 

- 

698.00 

£3742.10 
The  principal  recommendations  nojt  involvmg  grants  of  money- 
were — that  Prof,  A.  D.  Bache  should  be  requested  to  report  on  ^ 
the  meteorology  of  the  United  States : — ^that  Prof.  Johnston 
should  report  on  the  connexion  of  Geology  and  Chemistry : — that, 
the  Council  should  prepare  a  general  report  on  the  progress  of  Ge- 
ology :- — that  J.  E.  Gray,  Esq.  should  prepare  a  report  on  British 
molluscous  animals  and  their  shells: — ^that  P.  J.  Selby,  E^q. 
should  prepare  a- report  on  British  Ornithology : — ^that  Dr.  Forbes 
should  xeport  on  the  Pulmoniferous  mollusca  of  Great  Britain ; 
and  that  Prof  Faraday,  aided  by  a^  Committee,  should  report  oh 
the  specific  gravity  of  steam.  .  In  addition  to  these,  many  resolu- 
tions were  paired,  involving  lyppUcations  to  the  government  and 
other  public  bodies ;  and  various  scientific  researcl^es  were  also 
recommended. 


Art.  IX.— On  Cupellatiorij  an  ^easy,  an  accurate^  and  new 
method;  by  W.  W.  Mather,  Mining.  Engineer,  and  Geologist 

TO  PROF.   SILLIMAir. 

Dear  Sir — ^Mt  duties,  as  mining  engineer,  metallurgist,  ^md 
geologist,  have  firequently  rendered  it  necessary  to  assay  lead  and 
other  ores  for  silver  and  gold.  As  I  could  not  procure  a  good 
cupeUing  furnace  with  muffles,  &c.,  and  as  it  was  frequetitly  de- 
sirable to  ascertain  on  the  spot,  whether  ceftain  ores  contained 
the  precious  metals,  I  have  thoiight  of  other^means  of  cupellation, 
and  have  succeeded  in  one  which  can  be  appUed  at  any  place 
where  a  candle,  a  common  mouth  blowpipe,  and  a  sUp  of  mica 
can  be  px>ciued«    It  is  a  method  which  I  have  employed  for 
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about  two  yean  with  perfect  sncceai,  and  I  have  no  hesitalioii  in 
recommending  it  to  the  public.  As  it  is  a'  matter  of  pablio  inter- 
est to  simplify  all  such  operations,  I  hav0  thought  it  proper  to  send 
you  a  description  of  my  method  of  cupellation. 

If  the  ore  to  be  examined  for  silver  or  gold^  be  a  lesd  ore,  it  is 
to  be  reduced  to  the  metallic  state  by  the  ordinary  methods.    1 
small  piece  of  the  lead,  of  the  size  of  a  duck  shot  or  larger,  is  to 
placed  on  a  thin  slip  of  mica,  and  then  noelted  by  the  blowpipe 
flame  of  a  candle  of  lamp.    As  the  heat  increases  above  the  rndt- 
ing  temperature  of  the  lead,  the  globule  will  become  perfectly 
brilliant,  and  finally  a  peculiar  flickering,  brilliant  surface  wiB 
shew  itself,  caused  by  the  oxidation  of  the  metal  and  the  fnskm 
of  the  oxide  of  lead.     The  oxide  of  lead  melts  at  the  tenrperatmc 
at  which  this  appearance  is  developed,  and  spreads  itself  on  the 
mica.     It,  soon  ceases  to  spread,  and  collects  around  the  globok 
of  melted  lead,  which  is  continually  diminshing  in  magnitude, 
in  consequence  of  the  oxidation  of  the  metal  in  the  oxidizing 
blowpipe  flame.     When  the  globule  of  melted  lead  is  nearly  bn- 
ned  in  the  mass  of  the  surrounding  oxide,  the  §Up  of  mica  should 
be  permitted  to  cod.     The  globule  of  lead  should  then  be  re- 
moved by  forceps^  or  other  mesuis,  to  another  plac^  on  the  dip  of 
inica^  where  the  same  oxidizing  process  is  to  be  repeated  succes- 
sively.    Finatly,  when  the  globule  shall  have  been  reduced  1o 
the  size  of  a  small  grain  of  sand,  it  should  be  placed  on  a  fiesfa, 
clean  slip  of  mica,  and  again  heated  in  the  same  manner.     If  the 
lead  contains  the  least  trace  of  silver^  it  is  easily  made  manifest 
in  this  way,  because,  the  silver  when  once  free  of  lead,  (which 
continues  to  oxidize  to  the  last,)  remaips  unchanged,  as  a  brilliast 
white  globule,  which,  can  be  firequently  iseen  distinctly  with  the 
Raked  ey^  and  when  too  small  for  this,  by  examination  with  the 
ihagnifier.     If  the  bxidation  of  one  globule  of  the  lead  does  not 
give  decisive  indications  of  silver,  a  satisfactory  conclusion  as  to 
the  lead  being  argentiferous  or' not,  may  be  obtained  by  oxidizing 
five  to  ten  such  globules  down  to  a  very  ^nall  size,  and  then 
uniting  these  by  fujsion  on  a  slip  of  mica,  and  continuing  the  ox- 
idaticOi  to  its  ultimate,  limit.    A  prison  accusttomed  to  blowpipe 
manipulation,  can  determine  in  a  few  minutes,  if  silver  be  fnesent 
jn  any  lead  which  may  be  sufl^)ected  to  ccmtain  it    With  theia- 
He  blowpipe,  or  the  hycbostaticblowrnpe,  an  oimceof  lead  may 
be  cupelled  in  a  very  short  time,  and  the  relative  quantity  of  sil- 
ver detennined,  if  it  be  apiMreciable. 
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•  '^      ^  ' 

If  the  ore  to  be  examined  be  not  9^  ore.  of  lead,  some  of  the 
ore  is  to  be  iaielted  in  a  clean  crucible  which  has  never  been 
used,  and  lead  free  of  silver  and  gold  added,  and  stirred  and 
mixed  with  the  fused  ore.-  The  fuoon  of  the  ore  should  be  so 
perfect  as  to  permit  the  lead  to  settle  to  the  bottom  of  the  melted 
ore.  The  lead,  in  consequei^ce  of  its  affinity  for  the  precious 
metals,  unites  with  them  if  present,  and  forms  an  alloy.  The 
lead,  cupelled  as  aboye,  will  show  the  silver  or  ^Id,  or  an  al|oy 
of  them,  if  either,  or  both  of  them  were  present. 

If  the  globule  Obtained  by  the  cupelling  operation  be  suspected 
to  be  an  alloy  of  silver  and  gold,  it  is  examj^aed  in  the  usual  way, 
and  the  metals  separated  qualitatively,  or  quantitatively,  as  oir« 
cumstances  may  require.  / 

Albtny,  Oct.  2d,  1838.  '  , 


Art.  X. — Meteoric  Observations  made  at  Camhridge^  Mass:; 
by  Prof.  J.  LovERiNG. 

Thk  science  of  meteorology,  although  it  has  received  of  late  a 
large  share  of  pubUc  attention,  still  remains  in  an  unsettled  and 
crude  state.  The  rigorous  deinonstrations  of  mathematics,  which 
have  been  called  in  to  elucidate  and  develope  the  other ,  sciences, 
have  fisdled  in  any  important  degree  to  reach  and  establish  this. 
A  disposition  to  speculate,  a  £sinclination  to  keep  up  steady  ob^ 
servations,  has  been  felt  as  a  constant  impediment  to  the  growth 
of  this  department  of  science.  It  is  not  tiU  very  reicently,  that 
any  regular  and  systematic  plan  of  observations  has  been  adopted : 
and  yet  we  might  have  supposed  that  the  mighty  impulse  giteu 
to  astronomy  by  the  establishment  of  fixed  observatories,  would 
have  suggested  similar  means  for  the  advancement  of  other  sci- 
ences equally  dependent  upcm  constant  observations.  '  Instead  of 
complaining,  however,  that  we  did  not  have  them  sooner,  per- 
haps we  ought  rather  to  rejoice  that  such  means  axe  4iow  in  ope^ 
ration,  and  that  a  mass  of  observation^  is  continudly  sent  forth 
from  these  established  retreats^  which  must  soon  give  a  more  fin^ 
ished  character  to  the  complicated  and  di^cult  science  of  me- 
teorology. 

A  good  proportion  of  this  attention  has  been  received  by  that 
class  of  transient  and  luminous  appearances,  either  in  or  very  near 
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to  our  atmosphere,  comprehended  midetthe  general  term  of  me- 
teors..   The  ai^nlling  spectacle  of  falling  stars,  presented  on  the 
morning  of  the  13th  November,  1833,  has  confirmed  this  awak- 
ening interest  -to  the  phenomena  that  are  daily  taking  place  in 
our  atmosphere.     This  shower,  for  such  it  literally  was,*  seems  to 
have  been  quite  unparalleled,  if  we  make  allowance  for  the  exag- 
gerated accounts  which  we  read  in  the  poets,  of  manrels  and 
strange  lights  in  the  heavens.    And  what  particularly  needs  no- 
tice, is  the  vast  extent  of  country  to  which  this-sight  was  offered, 
suggesting  the  idea  that  the  earth  in  its  revolution,  had  encroached 
upon  a  nest  of  meteors.    I  have  never  been  able  to  fsdi  in  wiih 
the  opinion,  that  this  shower  has  been  repeacted  on  the  .same 
morning  in  succeedidg  years.    I  do  not  think  that  the  appearances 
noticed  on  those  mornings  were  of  ^an  unusual  character,  and  &r 
less  that  they  can  claim  any  comparison  with  the  eidiibition  of 
1833.     The  hypothesis  more  recently  advanced,  that  .there  are 
two  Gt  three  favored  seasons  of  the  year,  although  better  supported 
by  the  facts  than  the  other,  i  do  not  think  can  yet  be  maintained. 
My  own  observations,  and  the  facts  mentioned  by  those  who 
have  arrived  at  a  different  opinion,  have  led  ine  to  the  conclusioD, 
that  meteoric  appearances  ere  much  more  common  every  nigfat 
than  has  heetk  imagined:  that,  independently  of  the  clearness  of 
the  atmosphere,  no  season  of  the  year  is  especially  provided :  that 
about  the  same  average  nmnber  can  be  seen  every  fair  night: 
that  very  few  ajq^ear  before  midnight,  and  that  much  the  laigest 
number  is  seen  during  the  two  hours  before  sunrise. 

Notwithstanding'  the  zeal  of  observers  in  different  places,  many 
more  observations  are  still  needed,,  made  every  night  in  the  3rear, 
and  fiom  midnight  till  morning,  before  any  satisfactory  result  can 
be  reached.  The  labor  of  such  observations  is  painful,  'and  must 
therefore  be  shared  with  many.  I  think,  however,  that  a  single 
night's  uninterrupted  watch  is  worth  far  more  than  the  same  ex- 
tent of  observations  distributed  over  several  evenings,  as  it  saves 
the  necessity  of  taking  an  average,  which  must  always  be  ubc^>- 
tain:  for  although,  generally  speaking, v the  meteors  fall  much 
more  abundantly  in  the  morning,,  from  four  till  six,  than  at  an 
earlier  bout ;  still,  the  relative  proportions  for  each  hour  are  not 
so  accurately  fixed,  that  we  may  conclude  from  a  single  hour's 
observation,  the  number  that  has  fallen  during  the  night.  With 
these  remarks,  I  give  the  result  of  some  observations  that  were 
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made  at  Cambridge,  on  and  near  the*  13th  of  November  last. 
Eight  members  of  the  senior  cla^s,  Messrs.  Hale,  Hurd,.  Adams, 
LongfeUow^  Ohase,  Channing,  Morison,  and  Parker^  undertook 
the  labor  of , watching.  .  Their  stations  were  taken  together  out 
in  an  open  field:  the  heavens  were  divided  into  quarters,  and  two 
observers  stationed  at  each  quarter.  All  of  the  observers  were 
out  the  whole  time,  fix>m  midnight  till  morning.  A  condensed 
table  of  the  meteors  seen  by  them  is  contained  below. 

November  12thy  1838.    '- 


Boon  of  otMeitTvUoo. 

aifartera  ip  which  the.  metroni  were  flret  seen. 

Sam. 

8.   B.        1        ».   W.       1        N.,    B. 

N.    W. 

From  12  till  1  A.  M. 
«       1  —  2    « 
"      2  —  3    " 
«      3  —  4    " 

«      4  —  6    "  - 
«      6  —  6    " 
Total, 

6 

4 

18 

13 

12 

2 

2 

9 
10 
16 

18 
7' 

1  , 
4 
8 
10 

8 

2 
10 
11 
14 
10 

4 

11 

27 

47' 
63 
48 
13 

66 

62 

31 

61  . 

199 

Note. — After  6  o'clock  there  were  only  two  observers. 


November  13th. 


Quartera  In  which  the  meteors  were  flrM  seen. 

,Sum. 

B.  a. 

»  w. 

"Tf.    B. 

J».   W, 

From  12  tUl  1  A.  M. 
"       1  —  2    « 
"    '2  —  3    " 
«      3  —  4    " 
"      4  —  5    « 

Total, 

6 
12 

7 
11 

7  . 

7  . 
11 
7 
6 

7 

3 

6    , 
1 
4 
3 

8 
-8 
9 
6 
3 

24 
37 
24 
26 
20 

1    43 

37 

17    1 

34 

131 

November  14ih. 


Boon  of  obcerration. 

dnarttra  hi  which  the  meteors  were  Bret  seen. 

..   B. 

8.   W. 

N.   B. 

N.   W. 

From  1  tfll  2  A.  M. 
«    2  —  3    " 
«     3  —  4    " 
«     4  —  6    ■"   . 
"6  —  6h.20m.  " 
Total, 

6 
16 
23 
14 

3 

3 
22 
21 
18 

8" 

2 

13 

26 

.16 

0 

1 

16 
11 
16 

1 

12 
66 
80 
63 
,    12 

[    62 

72 

66 

[     44    . 

233 

Amattempt  was  made^  to  watch  again  on  the.  morning  of  No- 
vember 23d,  bui  the  clouds  partially  prevented.  The.  observa- 
tions this  morning  were  not  commenced  till  Ih.  20m.    At  half 
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pert  two  it  became  doudy,  aod  at  thx^  the  sky  was  almost 
tkely  obscured./ 


Hours  of  obteiTBtioB. 

[      SnnL       ' 

S.    B. 

2 

10 

2 

%.  W. 

,!«.  W. 

Ik   B. 

From  X  tUl  2  A.  M. 
"2  —  3    " 
«     3  —  3J  " 

Total, 

,  6 
6 

8 
6 

5 
4 
3 

20     ; 
2I» 
5 

14    \ 

II 

1-    13- 

12 

60 

It  is  now  to  be  remarked  that  the  state  of  the  atmosfdiere  was 
not  peculiarly  favorable,  on  any  one  of  the  nights  of  observadoD. 
It  was  occasianally  hazy,  and  floating  clouds  were  continually - 
obscuring  some  pert  of  the  firmament  It  was  thought,  bowers, 
that  the  morning  of  the  13th  was  as  favorable  in  this  respect  as 
either  of  the  other  mornings,  and  yet  it  hiqppened  that  a  smaller 
number  .was  seen  then  than  before  or  after.  It  was  particularly 
noticed  that  the  meteors  of  the  13th  were  inferior  in  splendor  to 
some  observed  on  the  other  mornings.  For  niany  of  them  b^ 
tails  and  trains,  and  shone  with  the  brilliancy  oi  Siriua 

Now  it  is  clear  that  no  conclusion  is  to  be  drawn  from  this  or 
any  other  single  set  of  observations* .  They  are  only  valuable  in 
connexion  with  all  others  made  at  the  same  or  any  other  time. 
We  still  want  a  continued  series,  extending  through  every  day  of 
the  year,  and  reaching  frQm  midnight  till  sunrise.  Without  these 
data,  we  are  not  prepared  for  the  question  whether  one  period  or 
any  number  of  periods  is  particularly  supplied  with  meteors  ;  nor 
are  we  competent  to  investigate  the  catise  of  these  phenoniena. 
A  longer  series  of  observations  has  been  made  in  (xermany  than 
•elsewhere,  and,  as  far  as  they  go,  they  se^n  to  indicate  an  equal 
and  uniform  distribution  of  meteors  throughput,  the  year.  No 
hypothesis  CBfL  b^  received  which  aims  simply  to  account  for 
what  are  considered  by  some  periodic  lowers ;  since  no  one  can 
deny  that  meteors  are  seen  every  clear  night  in  great  abundance ; 
and  no  theory  is  complete  or  exhausts  the  subject,  which  leaves 
these  unexi^ned. 

The  members  of  the  Senior  class  whose  >names  I  have  given 
abovCj  and  by  whom  the  observations  cU  Canibridge  were  made, 
deserve  an  honorable  mention  for  the  zeal  and  fidelity  with  which 
they  have  discharged  their  trust.  .  The  notes  ^hich  I  have  before 
me  permit  me  to  see  from  what  point  of  the  heavens  each  meteor 
first  became  visible,  and  in  what  direction  it  aft^wards  moved.  I 
.  have  carefully  examined  to  discover,  if  possible,  some  common 
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soitrce  or  other  circumstanee  which  could  lead  to  a  generalization. 
The  observations  made  at  the  same  season  of  the  year  in  other 
places  have  appeared  to  indicate  a  remote  connexion  with  the 
constellation  Leo^     I  find  on  looking  with  this  view  at  my  obseiw 

valiL>iiS  lliai  u  lai'i^eL'  iiiaiiLei"  oL  UiuLuuia  emuiuilctl  iumi  ilils  part 
of  the  heavens  than  any  other,  although  the  constellation:  Leo  is 
so  large  that  this  fact  will  hardly  lead  to  any  inference.  But 
what  particularly  struck  me  was  the  fact  that  so  large  a  pro- 
portion of  the  meteors  radiated  to  Leo,  I  find  that  the  direc- 
tions of  more  than  two  thirds,  if  traced  back,  converge  to  this 
part  of  the  ecliptic.  It  is  but  fair  to  remark,  however,  that  the 
remainder  are  exceedingly  anomalous  and  deviate  widely  from 
the  mark,  it  is  a  point  to  be  carefully  taken  notice  of  by  future 
observers,  whether  there  be  any  general  radiating  point,  whether  it 
is  fixed  if  there  be  one,  in  regard  to  the  horizon,  as  it  would  be  if 
connected  with  the  earth's  magnetic  axis,  or  whether  it  partalces 
of  the  apparent  diurnal  motion  of  the  stars :  and  especially  whether' 
it  be  the  same  at  all  seasons  of  the  year.  The  connexion  in  so 
great  a  proportion  of  cases  between  the  November  meteors  and 
the  constellation  Leo,  has  suggested  the  idea  that  the  meteors 
have  only  an  apparent  motion ;  for  the  earth  itself,  at  that  time 
rhoving  towards  Leo,  would  give  every  foreign  body  which  it 
should  meet  the  appearance  of  coming  from  Leo.  If  a  cloud 
of  nebulous  matter  beset  the  path  of  the  earth  so  as  to  be  trav- 
ersed by  it,  the  denser  parts  might  be  condensed  into  different 
nuclei  and  the  earth's  atmosphere  grinding  by  them  might  possi- 
bly set  them  on  fire.  The  appearances  under  such  circumstances 
would  resemble  those  actually  witnessed  in  a  great  number  of 
instances,  and  we  should  also  be  able  to  accoimt  for  the  great 
abundance  of  meteors  seen  two  hours  before  suru-ise  ;  as  at  that 
time  we  ourselves  are  facing  the  point  to  which  the  earth  is  mov- 
ing, and  must  take  directly  into  the  atmosphere  around  us  the 
encountered  cloud.  Till  midnight  we  should  have  the  earth  be- 
tween us  and  the  vapor,  and  could  only  see  the  small  quantity 
that  escaped,  being  taken  up  in  front  and  passed  oiF  at  the  sides 
of  the  earth.  If  every  one  of  the  observations  made  at  Cambridge 
had  indicated  one  radiating  point  without  any  exception,  I  should 
not  consider  them  alone  as  sufficient  foundation  for  any  theory. 
As  it  is,  what  I  have  said  will  only  bear  to  be  thrown  out  as  a 
suggestion,  and  will  serve  to  fix  attention  more  strongly  on  this 
part  of  the  subject.     It  is  desirable  that  observers  at  other  seasons 
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of  the  year  riiould  notice  whether  the  radiating  point  diifts  with 
the  direction  of  the  earth's  motibn,  as  it  will  do  if  the  motioa  k£ 
the  meteors  is  only  apparent  and  proceeds  from  our  own  motion 
in  revolution.  I  have  enlarged  these  remarks  much  beyond  my 
intention :  my  onl/ object  has  been  tojdo  a  part,  however  hum- 
ble, in  settling  one  of  the  many  questions  involved  in  meteorology. 

"   Cambndge,  Decenib«f  6, 1838.  . 


Abt.  XI. — Notice  fiwn  Dr.  Robert  Habe,  Professor  of  Chon- 
istry,  &c.,  respecting  the  Jusion  of  platina^  also  respet^ng  a 
.  new  Ether,  and  a  series  of  gaseous  compounds  Jbrmed  with  the 
elements  ofuniter. 

TO  PROF.   SILLIHAV. 

Philadelphia,  Dec.  15th,  1838. 

My  Dear  JPii^end^ — ^I  send  you  for  the  Journal  a  brief  notice 
of  some  results,  observations,  and  inferences,  which  are  nearly  in 
the  same  language  in  which  they  were  communicated  to  the 
Chemical  Section  of  the  British  Association  for  the  Advancement 
of  Science. 

I  have  by  improvements  in  my  process  for  fusing  platina,  suc- 
ceeded in  reducing  twenty  five  ounces^  of  that  metal  to  a  state 
so  liquid,  that  the  containing  cavity  not  being  sufficiently  capa- 
cious, aboiit  two  ounces  overflowed  it;  leaving  a  mass  of  twenty 
three  ounces.  -  I  repeat  that  I  see  no  difficulty  in  extending  the 
power  of  my. apparatus  to  the  fusion  of  'much  larger  masses. 

When  nitric  acid  or  sulphuric  acid  with  a  nitrate  is  emjdoyed 
to  generate  ether,  there  must  be  an  excess  of  two  atoms  of  oxy- 
gen for  each  atom  oif  the  hyponitrous  acid  which  enters  into  com^ 
bination.  This  excess  involves  not  only  the  consumption  of  a 
large  proportion  of  alcohol,  but  also  gites  rise  to  several  acids  and 
to.  some  volatile  and  acrid  liquids. 

It  occurred  to  me  that  for  the  production  of  pure  hyponitrous 
ether  a  hyponitrite  should  be  used.  The  result  has  fully  realized 
my  expectations. 

By  subjecting  hjrponitrite  of  potassa  or  soda  to  alcohol  and  di- 
luted sulphuric  acid,  I  have  obtained  a  species  of  ether  which 

*  Troy  weight.    The  aotufd  quantity  fi^ed  was  12^350  ^. ;  the  lump  remaimog 
weighed  10,937  gra. 
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differs  from  that  usually  known  as  nitrous  or  nittic  .ether.in  being 
sweeter  to  the  taste,  more  bland  to.  the  smelt^.and  more  volatile. 
It  boils  telow  65^  of  P.,  and  produces  by  its  spontaneous  evapora- 
tion  a  temperature  of  0  -  16^  P.  On  contact,  with  the  fitiger  or 
tongue  it  hisses  eis  water  does  with  red  hot  iron.  After  being  made 
to  boil,  if  allowed  to  stanfl  for  some  time^at  a  temperature  below  its 
boiUng  point,  ebullition  may  be  renewed  in  it  apparently  at  a  tem- 
perature lower  than  that  at  which  it  iiad  ceaosed.  Possibly  this  ap- 
parent ebullitiop  arises  from  the  partial  resolutioi^  of  the  Uquid  into 
an  aeriform  ethereal  fluid,  which  oscapte,  both  duriitg  the  distillar 
tion  of  the  hquid  ether  and  after  it  has  creased,  at  a- temperature  be-  - 
low  freezing.  This  aeriform  fNToduct Jias  been  found  partially  con- 
densible  by  pressure,  into  a  yellow  liquid,  the  vapor  of  which,  when 
allowed  to  ent^  the  n^outh  or  nose^  produced  an  impression  like 
that  of  the  liquid  ether.  I  conjecture  that  it  consists  of  nitric  otr 
\  ide,  so  united  to  a  portion  of  the  ether  as  to  prevent  the  wonted 
I        reaction  of  this  gas  with  atmospheric  03fyfeen,     Hence  it  does  not . 

produce  red  fumes  oh  being  mingled  wiUi  air; 
,         ,    Towards  the  end  of  the  ordinary  process  for  Jhe  evolution  of 
J        thesweet  spirits  of  nitre^  a  volatile  acrid  licyiid  is  created  which 
'    affects  the  ey^s  and  nose  like  mustard,  or  horse  radish. 

When  the  new  ether  a§.it -first  condenses  is  distilled  from  quick- 
lime,'this  earth  becomes  imbued  Vith  an  Essential  oil  ^which  it- 
jrields  to  hydric  ether.  This  oil  ma/be  rfterwards  isolated  by 
the  spontaneous  eyBfonX\6n  of  its  solvent.'  It  has  a  mixed  odor, 
partly  agreeable,  partly  unpleasanti  Prom  the  aflSnity  of  its  edor 
£^d/that  of  common  -nitrous  ethor,  I  infer  that  it  is  one  of  the 
impurities  which  exist  in  that  compound.  . 

The  new  ether  is  obtained  in  the  highest  degree  of  purity^ 
-though  in  less  quantity,  by  introducing  the  materials  into  a  slarong^ 
well  groimd  «tdppered  bottle,  refrigerated  by  snow  and  salt.  After 
some  time  the  ether  will  form  "a  supernatant-stratum,  which  may 
be  separated  by  deeomposition.  Any  add, .  having  a  stronger  af- 
finity for  the  cdkaline  base  than'  the  byponitrous  acid,  will  answer 
to  generate  this,  ether*  Acetic  acid  not  only  ej^tricates  b,ut  ap- 
pears to  combine  ^wilb  it,  forming  appai^ently  a  hyponitro-abetic 
ether,  -  ' 

I  observed  some  years  agO/  that  when  defiant  gas  is  inflanvBd 
tvith  an  inadequate  supply  of  oxygen,  carbon  is  deposited,  while 
the  .resulting  gas  o<;cupies  double  the  spa6e  of  the  mixture*,  before . 
Vol.  XXXV.— No.  2.  42 
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exidosioD.  Of  thi^  I  conceive  I  have  dijscovered  the  exptgrmtkin. 
By  a  great  number  of  experiments,  performed  with  the  aidof  my 
barometer  gauge  Eudiometer,  I  have  ae^ertaixied  that  if  dariDg 
the  explosion  of  the  gaseous  elements  of  water  any  gaseoas  or 
volatile  inflanunlible  matter  be  present,'  instead  of  cond^iang 
there  will  be  a  permanent  gas  formed  by  theuDion  of  the  nas- 
cent water  with  the  inflammnbte  matter.  Thus  two  volumes  of 
oxygen,  with  four  of  hydrogen;  and  one  of  plefiant  gees,  give  six 
volumes  of  permanent  gas,  which  bums  and  smells  like  light 
carbttietted  hydiogeiL  The  same. quantity  of  the  pure  bydrogea 
and  oxygen  with  half  a  volume'of  hydric  ether  gives  on  the  aver- 
age the  same  residue.  One  volume  of  the  new.hyponikioas  ether 
under  like  circumstances  produced  five  volumes  of  gas. 

An  analogous  fNToduct  is  obtained  when  the  same  aqueous  de- 
mepts-are  inflamed  in  the  presence  of  ^n  essential  oil.  With  oil  of 
turpentine  a  gas  was  obtained  weighing^  per  hundred  cubic  inches 
16/,  gfa.*,  which  is  nearly  the  gravity  of  light  carburetted  hydro- 
gen. The  gas  obtained  torn  olefi^nt*  gas^  or  from  eth^,  weighed 
on  the  average,  per  the  same  bulk  13,-V  grs.  The  olefiant  gas 
which  I  used  weiglved  per  htindred  ciAic  indies  only  30  p%  gis. 
Of  course  if  per  se  expanded  into -six  volumes  it  could  hate 
weighed  only  one  sixth  of  that  weight,  or  tittle-  over  five  grains 
per  hundred  cubic  inches.  There  can  therefore  be  no  doubt  that 
the  gas  obtained  by  the  means  in  question,  is  chiefly  constituted 
of  water,  or  of  its  element3  in  the  same  proportion  H'O. 
^  With  a  volume  of  the  new  ether^  six  volumes  of  the  mixture 
of  hydrogen  and  oxyg<Bn  give  on  the  average  about  five  re^ual 
volumes.  The  gas  created  in  either  of  the  inodes  above  vo&Of 
tioned  does  not  contain  carbonic  acid,  and  when  generated  fiom 
olefiant  gas  appear9  by  Analysis  to  yield  the  same  quantity  of 
carbon  and  hydrogen  as  that  gas  affords  before  expansion. 

These  facts  point  out  a  source'of  error  in  experiments,  for  ana- 
lyzing, gaseous  mixtui^  by' ignitiop  with  oxygen  or  hydrogen,  in 
which  the  consequent  cot^densation  is  appealed  to  as  a  basis  for  an 
estimate.  :It  appears  that  the  ^suiting  water  may  form  new  pror 
ducts  with  certain  volatilizable  substances  which  nuiy-be  present 

-Prom  the  accounlt  of  the  proceedings  of  the  Section  j  published 
in  the  Atheneum,  it  appears^  that  after  my  letter,  in  which  the 
facta  above  mentioned  were  stated,  was  redd,  a  Mr.  Maugham, 
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who  is  employed  to  exhibit  the  hydro-oxygen  mi6roseope  at  the 
Adelaide  Gallery,  London^  as^rted  that  I  had  accomplished  the 
fusion,  of  which  mention,  has  been  $ibove  made,  by  means  of  a 
blowpipie  of  his  contrivance,  yrhich  I  had  purchased  while  in 
Jjondon.  ''*  .       ^ 

The  opinion -which  I  am  obliged  tp  entertaiq  of  an  individual 
capable  of  this  gi^oundless  assertion,  would  cause  me  to  cousi(fer 
him  imworthy  of  notice,  had  not  his  misstatement  been  made 
before' an  assemblage  Avhich  1  most  highly  esteem,  and  had  he 
not  been  honored  by  a  premium  for  his  pretended  invention  by  a 
respectable  British  Society. 

The  blowpipe  which  is  thus  falsely  alleged  to  have  been  used 
by  me,  differs  immaterially  from  one  of  which  I  published  an 
engraving  and  description  in  the  American  Journal  of  Science  for 
1820,  vol.  II,  p.  298,  being  a -modification  of  that  originally  con- 
trived by  me  and  repubhshed  in  Tilloch's  Philosophical  Magazine, 
vol.  XIV,  for  1802. 

Between  the  instruments  described  in  these  publications,  or  in 

the  Franklin  Journal,  and  that  employed  by  Maugham,  the  only 

difference  worthy  of  notice  is,  that  the  latter  is  near  the  apex  bent 

so  as  to  form  an  acute  angle,  and  is  thiis  rendered  suitable  for 

'  directing  the  flame  upon  a  revolving  cylinder  of  *Huie. 

Although  I  purchased  of  Newman  a  blowpipe  bent  as  described, 
with  an  apparatus  attached  for  holding  and  turning  a  cylinder  of 
lime,  /  have  never  made  any  use  of  itj  having  for  the  purpose, of 
subjecting  lime  to  the  flame,  found  my  modification  above  referred 
to  as  described  in  this  Journal,  preferable.  It  only  required  the 
jet  pipe  to  be  directed  upwards  in  an  angle  of  about  forty  five 
degrees  with  the  axis  of  the  lime  cylinder. 

I  do  not  consider  the  form  of  my  blowpipe  employed  by  Mr. 
M.  as  qualified  for  the  fusion  of  any  metal. 

It  is  remarkable  that  an  apparatus  of  gasometers  employed  by 
Maugham  at  the  Adelaide  Gallery  for  the  supply  of  the  gases  foj 
the  blowpipe  differs  but  little  from  the  apparatus  proposed  for  the 
same  purpose  in  my  communication  above  adverted  to,  and  pub- 
lished nearly  twenty  years  ago. 

However  the  process  by  which  I  have  lately  extended  the  power 
of  the  hydro-oxogen  blowpipe  may  differ  from  those  to  which  I 
had  previously  resorted,  it  differs  still  more  firora  that  modification 
which  Maugham  has  claimed  as  his  own. 
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Akt.  XIL'-^^etters  oH  Steam  NavigcMon ;  by  Junius  Swith, 
Esq.  :^-with  a  Letter  to  th^  Editors^  from  Mr.  Henby  Smitb. 
of  New  York. 

UETTER  I. 
.TO   MR.    BSMRT.fHITH. 

My  Dear  Sir — Since  I  wrote  to  you  respecting  noasts  for  steam 
shifs,  I  have,  on  more  ma^re  deliberattion,  Satisfied  myself  thai 
they  are  better  without  any  maists  at  all.  It  may  be  expedient  in 
the  present  stage  of  Atlantic  steam  navigation,  .to  construct  what 
may  be  called  a  deck  mast,  that  can  be  thrown  up  upon  a  hinge, 
or  bolt  axis,  in  case  it  should  be  wanted.  I  do  not  doubt  thaC 
more  power  is  lost  by  the  resistance  of  masts  and  rigging  in  steam 
shipd,  than  is  gained  by  the  use  of  sails.  I  am  aware  that  it  will 
be  said  that  the  sails  relieve  the  engines ;  but  upon  the  same  prin- 
ciple, the  resistance  occasioned  by  the  masts  and  rigging,  distress 
the  engines  in  proportion  to  the  degree  ef  resistance  and  the  time 
of  its  continuance.  The  truth  is,  ^s  I  apprehend  it,  the  engioe^ 
if  properly  constructed,  will  perform  their  duty  just  a^  well^  with- 
out the  aid  of  sails  as  witK  it.  Every  one  at  all  accustomed  to 
the  seas,  must  be  aware  that  a  steam  ship  running  off  at  the  rate 
of  ten  knots  an  hour;  would  so  far  keep  ahead  of  an  ordinary 
breeze,  •  that  sails  would  have  no  effect  in  propelling,  whilst  the 
resistance  of  the  masts ^and  rigging  would  have  a  constant  and  a 
considerable  effect  in  retarding  hef. 

In  crossing  the  Atlantic  one  vay  and  the  other  for  twelve 

moiiths,  how  few  days  out  of  the  three  hundred  and  sixty  five 

would'  a  ship  have  so  strong  a  wind^  and  that  a  fair  one,  as  to 

enable  her  to' run  ten  knots  an  hour  under  canvas?    And  if  the 

wind  is  not  strong  enough  and'  fair  enough  to  do  that,  sails  can 

be  of  little  or  no  use.  ■  If,  as  is  contended,  the  use  of  sails  does 

relieve  the  engines,  all  that  can  be  meant  by  that  is,  that  you  can 

lessen  your  steam  power  and-  reduce  the  consumption  of  iueL 

But  I  think*  that  advantage  will  be  more  than  counterbalanced  by 

the  constantly  increased  resi^tatice  arising  from  the  .use  of  masts 

arid  rigging.  Your  ob'dt  serv't,        ^ 

^  Junius  Smith. 

.  London,  S^pt.  X9, 1838. 
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LETTER   11.,  ^    . 

Dear  Sir — ^In  my  last  tetter  I  took  the. liberty  to  dismast  Bteam 
ships  generally,  and  thus  to  save  the  expense  pf  masts,  sails,  rig^ 
ging  and  top  hamper  in  the  first  place,  and  in  ihe  second,  the  con- 
stant disbursements  necessary  to  keep:  them  in  working  condition. 
My  main  6bject,  hoAvever,  t^bs  to  show  that  masU  in  steam  ships 
are  worse  than  useless,  because  the  resistance  being  constant,  and 
the  advantage  only  occasional,  the  loss  by  resistance  elceeds  the 
gain  by  ^ch  powef.  But  I  do  not  suppose  the  view  I  have  taken 
of  several  particulars  relating  tQ>  Atlantic  steam  iiavigation,  will  re- 
ceive, at  present,  the  countenance  of  the  public;  beeause  the  errone- 
ous opinions  generally  entertained  are  both  so  deeply  rooted  and 
60  agreeable  to  the  minds  of  many,  who  fear  their  craft  is  in  dag- 
ger that  they  do  not  choose  to  have  them  corrected,  but  rather  feel 
a  secret  delight  in  any  thing  which  has  the  slightest  tendency  to 
strengthen  <and  confirin  them.  The  bursting  of  ^  bailer,  an  acci- 
dental fire,  the  wreck  of  a  ship,  or  the  loss  of  a  crew,  are  events 
hailed  with  triumph  by  the  clai^of  pet8ons[of  whom  I  am  speaking. 

But  if  the  hints  that  I  have  thrown  out  lead  the  public  mind- 
from  that  genearal  mode  of  thinking  to  which  the  novelty  of  At- 
lantic steam  navigation  has  given  birth,,  to.  a  more  close  investi- 
gation of  the  subject,  we  shall  soon  see  our  enemies  disarmed  and 
.uniting  with  us  in  carrying  out  a^  system  9f  navigation  which 
meets  the  wants  and  promotes  the  welfare  of  mankind. 

It  is  with  the  view  of  sinewing  the  subject  in  its  largest  dimen- 
sions and  most  important  results,  that  I  venture  a  few  remarks 
upon  steam  ships  of  war.  .  • 

It  may  seem  premature,  perhaps  officious,  to  speak  of  the  power 
of  the  sword,  to  measure  the  force  of  nations,  and  to  weigh  in  our 
hydrostatic  scales  the  fortunes  of  empires.  But  the  thing  throws 
itself  upqn  us  in  such  bold  relief,  that  it  seems  impossible  to  con* 
ceal  it.  We  are  compelled,  whether  we^will  or  not,  to  trace  the 
outlines,  to  bring  the  subject  under  review,  and  to  anticipate  the 
mighty  effects  of  steam  power  upon  the  destinies  of  nations. 
.  Whatever  naiign^  England^  France^  or  America — and  I  think 
that  it  will  he  one  of  the  three — hets  the  lai^gesP^nd  greatest  nutiv 
bar  of  steam  ships  of  toar,  will  command  the  ocean^  Nothing 
can  prevent  it  In  ^estimating  t^*  relative  force  of  antagonist 
fleets,  Uie  inquiry  will  not  be,  how  many  MgateSi  or  how  many 


Digitized  by  VjOOQIC 


334  *  Letters  on  Steam  NavigccHon. 

line  of  battle  ^ps  were  engaged  ?  but,  how  many  tteam  $lifi\ 
It  will  be  felt  at  once  that  the  power  of  the  fleet  depends  upon 
the  latter.  Those  who  were  spectators  of  the  last  continental 
war,  will  remember -that  notwithstanding  every  effort  was  made 
and  enoFfi[ious  expense  incurred  by  the  transport  board  to  meet 
the  urgent  demands  of  the  army,  yet  such  were  the  delays  ariang 
from  head  winds;  tempestuous  "weather,  detentions  in  port,  and 
long  passages,  that  the  sufferings  of  the  army  were  sometimes 
appalling  and  its  operations  crippled. 

In  war,  the  facility  of  transportation  is  tantamount  to  victory. 
If  a  fleet  of  twenty  steam  ships  can  transport  an  army  of  twentf 
five  thousand  m^  to  the  American  coast  in  fifteen  days,  and  to 
the^  continental  ports  in  a  time  less  in  proportion  to  the  distance, 
the  army  can  land  when  aAd  where  it  pleases.  There  is  no  de 
tention  in  port,  no  delay  in  the  passage,  no  hovering  upon  the 
coast,  with  light  and  baffling  winds,  and  thus  affording  time  fcr 
the  enemy  to  collect  the  means  of  defence ;  but  the  st^amcn 
push  at  once  into,  port,  and  are  in  possession  of  their  objeclbete 
the- enemy  can  be  aware  of  his  danger. 

The  transportation  of  the  ifiunitions  of  wjht  and  the  victuaDing 
stores  is  scarcely  less  important  than  that  of  the  army  itself.  The 
great  magazines  will  always  be  at  home,  whence  daily  suppte 
will  be  drawn  with  the  same  ease  and  regularity  as  if  they  were 
in  the  vicinity  of  the  camp.  The  celerity  of  communication  vsA 
its  absolute  certainty  supersede .  the  necessity  6i  accunHJatiiJg 
stores  in  a  foreign  country  before  they  are  wanted. 

But  the  greatest  triumph  of  steam  jwwer  will  be  semi  in  those 
tremendotis  niaval  engagements  which  hereafter  will  settle  m 
establish  the  sovereigniy  of  the  seasw  Such  is  the  \ocomo\vi^ 
power  of  a  steam  ship,  that  she  can  place  herself  in  any  position 
in  reference  to  the  enemy,  teji  run  down  from  the  leeward  ot  wino- 
ward  upon  the  bows  or  stem  of  ^a  sailiiig  man  of  war,  and  witn 
broadside  after  broadside,  riddle  her  fOre  and  aft,  annihilate  tne 
crew,  and  leave  in  her  scattered  wrecks  an  undeniable  evidence 
of  the  irresistible  power  of  a  steam  ship. 

I  know  it  will  be  said  that  the  paddle-wheels  of  a  steam  ship 

are<Uable  to  be  shot  away,  and  thus  disabled,  she  may  becoro^ 

hecsdf  a  prey  to  the  enemy.     Put  is  she  as  liable  to  be  dis^l^ 

'  as  a  sailing  ship?    SUH»se  a  ghot  were  to  pasS through  a  p«da^ 

wheel,  it  is  not  destroyed;^  and  may  not  be  materially  injuf«^i 
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but  if  it  were  utterly  destroyed,  the  ship  is  not  disabled.  She 
(tan  work  with  one  wheel.  You  must  therefore  destroy  both 
wheels  before  she  is  disabled. 

How  is  it  with  a  sailing  ship  ?  Dismast  her,  and  her  power  is 
gone.  She  is  a  lost  ship.  The  argument  therefore  regarding  the 
danger  of  being  disabled  is  vastly  in  favor  of  the  steamer.  She 
has  no  masts.  And  you  must  imagine  her  rash  enough  to  expose 
herself  unnecessarily  to  the  enemy,  and  that  too  in  such  a  man- 
ner as  to  give  him  an  opportunity  of  carrying  away  both  paddle- 
wheels,  whilst  his  own  masts  are  unscathed  and  entire,  before  she 
is  disabled  ;-^not  a  very  likely  thing,  when  we  consider  that  the 
steam  ship,  by  virtue  of  her  locomotive  power  can  always  apr 
proach  the  enemy  or  claw  off,  when  a  sailing  ship  cannot  do  ei- 
ther. The  power  of  sails  is  perfectly  useless,  and  the  sailing 
ships  go  into  battle  like  so  many  dismasted  ships,  the  sport  and 
playthings  of  the  lively  steamer. 

If  a  steamer  man  of  war  has  occasion  to  board  her  enemy,  she 
manoDuvres  not,  waits  not  the  favor  of  a  wind,  but  darts  upon  her 
prey  at  any  point  she  pleases,  and  her  combatants  march  over  the 
bridge  of  her  own  deck  into  the  camp  of  the  enemy. 

The  boilers  of  a  steam  ship  of  war  ought  to  be  below  the 
loaded  water  line,  and  therefore  perfectly  secure  from  the  effects 
of  shot.  The  resistance  of  the  water  would  effectually  prevent 
the  shot  from  penetrating,  whilst  the  even  keel  of  the  steamer 
would  give  her  a  point  blank  shot  at  her  enemy.       ^    -►  j»  .,  i  V% 

Think  for  a  moment  of  a  sailing  ship  of  war,  no  matter  "hoW 
many  guns,  chasing  a  steamer,  no  matter  how  few,  the  longer 
she  chases  the  further  she  is  off,  until,  if  it  were  possible  to  sail 
on  an  uninterrupted  circle,  the  steamer  in  the  very  act  of  running 
away  would  overtake  her  pursuer.  Reverse  this  picture,  and 
fancy  you  see  the  steamer  bearing  down  upon  the  seventy  four 
under  full  sail.  Can  the  latter  quicken  her  speed  ?  Can  she  fly  in 
the  eye  of  the  wind  ?  Can  she  escape  before  it  ?  Has  she  the  slight- 
est chance  of  evading  the  combat  ?  Can  there  be  a  doubt  as  to  the 
result  ?  When  we  consider  steam  power  in  time  of  war  carried 
out  into  all  its  multiform  ramifications,  what  merchantman  can 
escape  capture  ?  What  harbor  afford  shelter  ?  What  village  resist 
plunder  ?  What  city  destruction  ?  What  country  invasion  ? 
Steam  power  alone  can  cope  with  steam  power,  and  therefore  the 
relative  naval  force  of  nations  can  be  measured  by  no  other  scale. 
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Hence  we  see  all  th6  mantime  tiatiotis  upon  earth  reduced  to  the 
same  levety  und  the  work  of  destruction,  upon  a  large  scale,  must 
begin  afresh.    All  the  existing  navies  of  the  earth  are  not  worth  a 
pepper  com.     'f^hey  will  neither  augment,  nor  diminish  the  power 
of  a  nation  in  amy  future  maritime  warfare.     We  may  just  stand 
upon  their  ruins,  and  witness  kingdoms,  empires,  and  republics, 
all. starting  anew  in  the  career  of  naval  achievements,  and  i»ressing 
forward  towards  those  grand  results  which  wait  upon  superiority. 
.    Nothing  but  a  steam  power  navy,  in  the  piesent  advanced  state 
of  steam  navigation,  can  protect  itself,  much  moFO  ajaation  from 
insultr    It  would  seem  therefore  preposterous  and  absurd,  for  any 
nation  to  e:s;haust  its  resources  upon  so.  useless  and  Inmberiog  a 
thing  a^  a  sailing  ship  of  war.  ^  The  apathy  with,  which  this  great 
subject  is  regarded  in  high  {Places,  if  indeed  it  be  regarded  at  all, 
is  quite  surprising.    But  the  time  is  hastemng  on  w^ien  its  power 
will  he/elL 

England,^  in.  all  the  spreadings.of  her  vast  empire,  her  oni vasal 
commerce,  great  in  arms,  great  in.  peace ;  EIngland,  first  in  mmal 
excellence,  in  mechanics,  in  manufactures,  in  Uterature,  in  the 
arts,  in  opulehbe,  in  every  thing  which  exalts  and  adorns  a  na- 
tion, und  I  may  be  permitted,  after  a  residence  of  morfe  than  thirty 
years  in  her  metropolis,  to  say,  all  this  and  a  thousand  times  more. 
England,,  with  all  this  radiance  encircling  her  crown,  te  at  this 
moment  more  exposed  than  a^y  other  nation  to  the  mthle»  band 
of  the  invader,  it  is  not  enough  that  she  has  strength  to  crusk 
invasion,  she  wants  the  power  to  prevent  it  ^That  she  can  oever 
have  without  a  steam,  navy. 

Your  obH  serv't, 

•    -  .    Jumus  Smith. 

London,  Oct.  19th,  1838. 

Remarks  by  the  Senior  Editor, — ^It  being  obvious  that  certain 
objections  to  th^  views  of  Mr.  Smith  would  present  themselves  to 
many  readers,  a  letter,  dated  Dec.  3d,  was  addressed  to  his  cor- 
respondent iq  New  York,  to  which  the  ftfllowirig  is  an  answer. 

LETTER  m. 

TO    PROF.    SILLIMAlf. 

D^ar  Sir — In  reply  to  your  querie^s  I  try  to  answer  oach  in  its 
order,  commencing  with  "  What  for  instance  will  the  spariess, 
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sailless  ship  do  when  in  mid-Ocean  her  machinery  gives  way,, 
(perhaps  the  ihain  axis  of  the  wheels  of  motion,)  or  should  her 
boilers  b.urst,  how  will  she  get  on'theti,''and  what  will  become  of, 
it  may  be,  two  hundred  or  three  hundred  people  or  more;  rolling 
about  in  the  sea,  ^when,  their  steam  paddles  being  idle,  they  have 
consumed  their  provisions  arid  doliot  ^peak  any  vessel?" 

Answer.  I  do  not  understand  Mr.. Smith  as  doing  away  with 
the  use  of  masts  entirely,  but  only  so  arranging  them  upon  a  bolt 
axis  or  otherwise,  that  they  can  be  unshipped  or  rigged  at  pleasure. 
The  basis  of  his  argument  as  I  understand  it  is,  that  the  great  re- 
sistance which  they  meet  in  adverse  winds,  counterbalances  the 
use'^f  theni,  and  therefore  in  doing  away  with  the  top  hamper, 
they  could  be  easily  rigged  so  as  to  lie  upon  deck,  to  be  used  in 
case  of  need.  If  so  rigged,  the  case  yon  contemplate  of  "  break- 
ing the  main  axis  of  wheels  of  motioa,  or  bursting  of  boiler/'  must 
be  provided  for  by  resorting  to  the  movable  masts.  Steamers 
might  have  two  or  more  engines  detached  from  each  Other,  as  is 
the  case'  with  the  British  Queen,  so  that  in  the  eventof  the  burst- 
ing of  one  boiler  or  injury  to  one  engine,  the  other  .v^otild  remain 
in  full  operation,  and  a  case  would  hardly  occur  when  both'  en- 
gines would  be  disabled  at  the  same  time.. 
..  The  next  question,  "How  are  the  great  warlike  steam  navies* 
to  b^  supplied  with  fuel  ?  Even  if  the  countries  have  wood,  that 
will  last  but  a  little  while,  as  coal  cannot  be  obtain^  in  every  ma- 
ritime country,  and  if  it  could,  enough  could  not  be  carried  for  a 
long  cruise  F'  /  •  •  . 

Answer.  Here  again  I  imderstand  that  the  plan  of  Mr.  Smith 
for  steam  ships  of  war,  is  notore  one  of  defense  than  of  aggression, 
sihd  his  eurgument  seems  based  upon  this  position.  I  do  not  think 
he  contemplated  that  steam  ships  of  war  would  be.  sent  on  long 
cruises,  but  to  be  relied  upon  more  as  a  means  of  defense. 

The.  British  Queen  is  one  of  our  line  of  ships,  and  we  have 
some  expectation  that  she  will  arrive  in  January,  yet  she  may  not 
be  here  before  February.  It  would  afford  me  great. pleasure  to 
introduce  you  to  the  ship  whenever  sdie  does  arrive,  and  I  shall 
not  fail  to  inform  you  of  it 

With  muchrespect,  dear  sir,  yours  very  truly, 

HeKBY  &tlTH. 
N«w  York,  Dec.  12th,  1838. 

Vol.  XXXV.— Now  2.  43 
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Akt.  XIII.— On  a  New  and  Effectwil  Meihed  pf  Preserving 
Specimens  of  Organic  Natur/Sy  and  of  cbtriating  the  Blanehr 
ing  Influences  iff  Light ^  and  the  Depredations. of  Tnsetis; — 
most  Mvantageously  AppUoable  to  the  Formation  and  Unr 
limited  Preservation  of  a  Hortus  Siccw,  or  Museum  of  Dried 
Plants;  by  John  L..  Ribdell,  M.  D.,  Plrofessor  of  'Chemi^ry 
and  Materia  Medica,  io  the  Medici  College  of  Louisiana- 

/<  Corpora,  noil  agunt  nisi  nnt  folata." 

It  is  coiKeded,  I  beliere,  that  light  exerts  an  influence  in  cbem- 
ical  changes,  by  modifying  or  exacting  the  inherent  electrical  en- 
ergies of  material  particles.  This  influence  has  been  obserred 
times  innumerable  by  every  one,  in  the  blanching  or  fading  of 
organic  colors:  Few,  I  apprehend,  could  be  found,  wbo  woold 
be  willing,  upon  the  first  ptopoisal,  to  believe  in  the  possibility  ot 
easily  and  completely  averting  this  fading  power  of  light,  and  of 
conferring  immutability  upon  the  o]f;anic  tints  which  are  con- 
sidered as  most  delicate  and  evanescent. . 

The  possibility  of  so  doing  may  perhaps  be  made  theoreticallj 
to  appear,  thus : — The  jparticles  of  an  absolutely  solid  body  can 
suffer  no  cliange,  becapae  they  are  inter  se  immovable.     A  with- 
ering leaf,  exposed  to  air  and  light,  £ades  and  decajrSi  becanae 
there  is  moisture  -  present.     Liquid  water  fills  m3nriad8  of  its  in* 
sensiMe  pores  and  intercellular  spaces:     The  leaf  may  be  dry  ex- 
ternally ,-^nay,  it  may  be  apparently  dry  within ;  yet  it  is  really 
imbued  with  more  or  less  of  water.    This  water  may  give  fluid- 
ity to  the  fading  coloring  matter,  either  by  immediate  solatioii,  or 
by  becomifig  impregnated  with  acid  substances.    But  it  is  chiefly 
by  absorbing,  and  thus  giving  li(piidity  to  oxygen  gas  from  com- 
mon air,  thadt  it  contributes  to  change.    Besides,  it  is  fieivorable  to 
chemical  action,  by  standing  ready  to  dissolve  and  remove  some 
or  all  of  the  elimiimted  products.    Water,  moreover,  may  exert 
an  indirect  agency  in  hastening  osganic  changes,  by  fiivoring  the 
existence  of  insects  and  animalcules.    Light  renders  the  chem- 
ical affinities  concerned  more  active,  and  thereby  soon  aocom- 
plishes  changes,  which  time  and  other  circumstances  would  ac- 
comjdish  without  it      Those  conditions  only,  on  which  the 
power  of  assuming  the  Uquid  >tate  depends,  ace  essential    Re- 
move Ihem,  and  no  change  cAn  occur. 
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My  plan  consists  in  wholly  abstracting  (he  moistore  from  th^ 
iq)ecimen  to  'be  preserved,  having  previously  inplosed  it  in  some 
material  impervious  tp  air  or  moisture,  in  order  that  the  condition 
of  absolute  dryness  may  be  perpetually  maintained.  The  desic-^ 
cative  substance  which  I  make  use  of,  is  unslacked  lime;  and 
though  other  agents  might  be  used^'  this  seems  to  answer  in  alL 
cases  so  perfectly  well,  as  to  leave  nothing  to  be  desired.  *  Pure 
quick  lime,  it  is  well  known^  will  absorb  near  one  third  its  weight 
of  water  in  the  process  dL  slacking,  yielding  a  powder  apparently 
as  free  from  moisture  as  at  first. 

I  will  first  eiqplain  the  manner  in  which  botanical  i^)ecimens  are 
to  be  framed  for  constant  ex^)osure  on  the  walls  of  a  {nuseum  or 
lecture  roouL  -^ 

Take  a  specimen^  recently  dried  in  the  usual  way,  .between 
folds  of  bibulous  paper,  in  pr^er  that  every  shades/ color  may  be, 
natural  and  fresh  as  life ;  procme  a  pane  of  glass  of  sufficient 
size,  and  a. plate  of  tin,  zinc,  copper,  or  sheet  lead,*  half  an  inch 
longer  andhalf  an  inch  broader  than  tlie  pane  of  glass>  bend 
this  around  the  edges  so  that  it  will  embrace  the  glass;  remove 
therlatter,  and  place  in  the  shallow  cavity  a  thin  layer.of  cotton^ 
batting  ;.upon  this,  sift  a  thin  stratum  of  the  powder  of  quick 
lime ;  over  this  another  layer  of  batting ;  upon*  this  ja  sheet  of 
tissue  paper,  and  on ,  the  tisdue  pap6r,  the  specimen  and  label. 
Over  «41>- place  the  clean  pane  of  glass;  press  it  gently  down, 
apd  carefully  turn  over  it  the  edges  of  the  metallic  plates.  Se- 
cure the  junptioB  of  the  glass^  and  metal  with  ^  celroid  or  resi- 
nous cement,,  as  bees'  wax,  i^ellac,  or  sealing  .wax :  or  what  is 
more  convenient,  and  seems  to  answer  well,  fill  the  crevices  with 
stiff  glazier's  putty,  and  when  that  gets  dry,  pass  over.it  with 
thick  Japan  varnish^  of  which  two  or  three  successive  coats  may 
be  used.  If  the  back  be  of  sheet  tin^  zinc,  copper,  or  thick  sheet 
lead,  a  ring  may  be  soldered  to  one  end,  for  the  purpose  of  hang- 
ing up  without  further  preparatibn.  But  if  very  thin  sheet  lead 
be  used,  it  may  require  to  be  first  protected  by  a  back  of  bindidr's 
board  and  some  kind  of  frame. 

With  a  view  (^subjecting  theory  to  the  test  of  experiment^  I 
endbsed  in  this  manner  adried  specimen  of  Lycopodium  apodumy  , 
and  also  attached  a.  part  of  the  samef  specimen  by  means  of  stick- 

*  The  sheet  le^ad  whicki  lines  tea  boxes  answen  very  #eU.    * 
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ing  wax^to  (he  outer  sur&ce  of  the  glass.  It  was  exposed  to  sk 
and  sunshine  in  a  high  and  sheltered  situs^on.  After  tlie  lapse 
of  two  or  three  days,  the  outer  specimea  had  Obviously  beg^un  to 
Icfse  its  color,  and  was  inclining  to  yellow,  while  the  enclosed  ^le- 
cimen,  equally  exposed  to  light,  stSl  retsuned  its  vivid  green  and 
apparent  freshness.  The  outer  specimen  continued  to  fade  tintil 
it  became  nearly  decolored ;  but  the  enclosed  one  suffered  not  die 
slightest  change  ia  appearance. 

It  is  not  essential  that  the  specimen  diould  be  dried  previonsiy 
to  being  thus  enclosed.     By  increasing  the  quantity  of  lime  to 
three  or  four  times  the  ^weight  of  the  substanee  to  be  desiccated, 
a  specimen  just  piucked  may  be  carefully  arranged  beneath  the 
glass — it  may  be  then  «ubjected  for  a  copple  of  days  to  a  few- 
pounds  of  pressure,  may  be  sealed  up  and  never  afterwards  re- 
moved.    The  degree  of  perfection  with  which  the  most  delicate 
tints  of  flowers  can  thus  be  preserved,  is  incapable  of  being  sur- 
passed.   In  the  space  of  two  or  three  days,  thie  specimen  genertdly 
becomes  more  thoroughly  dry  than  it  is  practicable  to  render  it 
by  bibulous  paper. 

Upon  carefully  surrounding  fresh  specimens  of  Ajsclepias  Drsr 
keana*  and  Rosa  Gallica,  with  fine  powder  of  quick  lime,  in  a 
close  tin  bpx,  complete  desiccation  was  accomplished  in  a  sing^ 
day ;  and  I  was  agreeably  surprised  in  finding,  that  the  lime  had 
not  in  the  least  modified  any  of  the  colors.  ,  The  flowers  were 
taken  out  of  their  natural  shape  and  color,  but  stiff  and  brittle 
fix)m  dryness.  It  is  sometimes  rather  difficult,  however,  to  re- 
move all  the  lime  from  some  portions  of  the  flowers.  Probably  it 
would  be  best  to  fill  the  interior  of  deep  flowers  with  fine  clean 
sand,  before  biirying  them  in  the  powder  of  lime.  In  this  way, 
fruits,,  fungi,  insects,  small  fish,  and  even  reptiles,  may  be  effectu- 
ally embalmed. 

In  conunon  herbals  the  flower  is.  rudely  crushed ;  the  import- 
ant organs  from  which  generic  characters  are 'drawn,  are  deform- 
ed, displaced,  and  often  incorporated  into  a  seemingly  homoge- 
neous mass ;  and  the  fine  colors,  if  they  do  not  become  even  com- 
pletely faded,  are  never  preserved  for  any  great  length  of  time  with- 
out deterioration.  Lai^e  specimens  e±hibitirig  the  stem,  brandies, 
leaves,  and  mokle  of  inflorescence,  ^may  well  enough  be  kept  in 
.        ■  ■  II I  ■  ■  ■  I      T       I  I  _  II      I     ,11  ■  ■  .  ■     ■    '  ^^^1— — 

*  Undcscribed.    Flowers  yellow  mid  crimsoQ.    LouMiana. 
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an  herbal  after  the  usual  manner,  with  the  precautions  I  shall 
Boon  point  out ;  but  for  the  preserration  of  moei  flowers  and  flo^ 
ral  organs,  I  would  recommend  a  plan  like  the  following: — 

Throw  into  a  jar  which  can  be  closely  covered,  saiQples  o^  dif- 
ferent flowers  as  they  come  to  hand ;  immediately  sift  upon  them 
finely  pulverized  quick  lime,  so  as  to  Jbury  them.   Again  and  again 
throw  in  other  flowers,  covering  them  in  the  same  way,  until 
the  jar  is  full.    It  may  be  well  enough,  for  reasons  already  explain- 
ed, to  fill  the  cup  of  the  flowers  with  fine  writing  sand,  before  cov- 
ering them  with  lime.    At  any  time  the  lime  and  flowers  may 
be  gently  poured  out,  aftd  the  flowers,  now  perfectly  dry,  care- 
fully picked  up  with  little  forceps.     These  flowers  may  he  at- 
tached to  twigsof  trees  or  b^ranches  of  seat  fan  wotHral,  and  be  en- 
closed with  a  few  small  lumps  of  quick  lime  in  tt  sealed  glass  jar, 
in  such  a  way  that  they  can  be  conveniently  inspected.     Flint 
glass  phials  will  answer  very  well  for  such  as  are  smalk    A  much 
neater  method  is  to  enclose  them  in  the  same  way  in  a  shallow 
box  lined  with  nietal,  and  covered  With  plate  glass.     In  none  of 
these  arrangements,  if  the  sealing  be  perfect  and  the  lime  good^ 
will  the  flowers  be  npticed  to  fade  firom  the  influence  of  light; 

The  same  principles  may  be  applied  in  defending  a  common 
herbal  from  die  depredation  of  insects  and  fix)m  fiuther  change 
by  fading.    In  order  to  ex^dain  a  method  of  efiiBcting  these  de- 
siderata, I  will  here  introduce  the  plan  which  I  am  now  about 
putting  into  practice  myself.     I  procure  those  large  tin  boxes  in 
which  French  silks  are  imported  to  this  city.    Any  desirable  num- 
ber of  them  of  similar  size,  can  be  bought  here  for  a  dollar  a  piece. 
They  are  near  four  feet  long,  by  three  f^t  broad  and  two  feet 
high.    A  part  of  one  side  BEiust  be  handsomely  cut  oot  for  a  door. 
This  door  may  be  made  either  of  tin  plate,  or  of  a  large  pane  of 
thick  crown  glass  framed  and  sealed  in  metaL    It  must  be  at- 
tached to  the  box  by  hinges ;  its  inner  surface  near  the  margin 
must  present  a  continuous  band  of  gum  elastic ;  around  the  mar- 
gin must  be  eight  or  ten  fastenings,  in  order  to  close  the  opening 
completely,  by  pressing  the  opposing  surface^^of  metal  upon  the 
gum  elastic.     The  door  place  might  be  rendered  more  substan- 
.  tial,  by  soldering  around  it  such  brass  strips  as  are  used  in  fasten- 
ing down  stair  carpets ;  and  corresponding  strips  might  also  be 
soldered  upon  the  door  itself.    These  boxes  may  be  painted,  and 
arrange  on  a  series  of  handsome  shelves.    Besides  containing 
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the  folios  of  botamcal  specunens,  they  must  each  contain  a?«68d 
partly  filled  with  ufislacked  lime,  whicJi  will  always  maintaiQ 
when  the  door  is  kept  shut,  an  Jncloaed  atmosphere  of  8Qclle^ 
treme  dryness  that  no.Uving  thing  can  exist  ihere^  and  nocheni- 
cal  change  ^  on. 

I  am  of  opinion,  that  as  botanists  are  in  the  habit  of  nmtoailf 
interchanging  specimens,  they  would  find  it  greatly  to  their  ad- 
vantage to  adopt  a  somewhat  similar  mode  of  enveloping  the 
packagei^  to  be  sent/  The  length  of  the  tin.  or  zinc  bozea  ihouU 
be  about  twenty  ti^o  inches,  the  breadth  near  -thirteen,  and  the 
thickness  from  one  to  siz  inches.  The  o})ening  for  the  (^er 
may  then  be  tw^enty  one  by  twelve  inches ;  and  the  oo^er,  be- 
sides having  six  or  eight  nut  and  screw  fisustenings,  may  be  (»- 
mented  on  by  bees*  .wax  of  sealing  wax.  .  On  each  side  the  ^ 
cimeiis  next  the  metal,  may  be  placed  diin  layers  of  powderai 
quick  lime  in  cotton  bafting.  In  this  way,  no  damage  would  be 
likely  to  occur  to  speciniens  in  transportation.  These  bcao, 
having  no  other  use,/might  be  considered*  as  bel<Higing,tothe 
firatemity  of  botanists,  rather  than  to  individuals. 

In  conclusion,  I  cannot  but  anticipate  that  the  mode  of  fonning 
collections  or  musemns  of  plants,  by  inclosing  handsome  speci- 
mens behind  glass,  will  hereafter  contribute  greatly  to  the  diffu- 
sion, and  improvement  of  botanical  science.  It  is  not  my  <Mgo> 
at  this  time,  to  set  f(»rth  in  detail  the  various  excellences  and 
advantages  of  such  a  method.  To  the  Reflecting  reader  ibtl 
musjl!  be  already  obvioup.  The  same  principles  may  be  beaati- 
fully  ^pjdied  in  preserving  bouquets  of  natural  flowers,  beoealii 
glass  bellsj  as  naantel  ornaments.  The  same  plan  cannot  £ul  of 
answering  admirably  in  preserving  collections  of  insects.  ^^ 
miniatures,  larger  paintings,  documents,  in  diari,  ahno^t  any  sob- 
stance,  whether  of  ^oi^anic  or  inorganic  nature,  may  be  tbs 
saved  fi-om  the  merciless  hand  of  time. 

New  OrleaoB,  November  26^  1838. 
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A«T.  XIV. — Electro-MagneHc  Engine,  constructed  by  the  late 
A.  W.  Campbell,  of  New  Orleans,^ — communicated  by  Prof. 

RiDDELL* 

Thi?  engine,  now  in  my  possession,  vas  the  result  of  two  or 
three  years  of  study  and  numerous  experimental  trials.    Mr. 

Campbell  was  a  teacher  by  profession.  His  opportunities  for  ac- 
quiring a  knowledge  of  natural  science  were  very  limited,  but 
his  zeal  and  singleness  of  purpose  are  seldom  exceeded.  He 
died  in  January,  1838,  leaving  his  design  not  quite  finished. 

His  engine  differs  in  some  respects  from  those  constructed  by 
others.  It  consists  essentially  of  two  large  and  soUd  electro- 
magnets, of  soft  iron,  in  the  form  of  the  letter  U,  coated  with 
coils  of  copper  strips  one  inch  broad  by  half  a  line  in  thickness. 
These  copper  coils  are  insulated  by  being  wound  with  strips  of 
paper.  The  electro-magnets  weigh,  each,  about  one  hundred 
pounds,  and  are  arranged  horizontally,  the  opposing  poles  being 
about  eight  inches  apart.    Between  them  plays  the  keeper  of  soft 


iron,  K,  after  the  manner  of  a  piston  of  a  steam  engine.  When 
the  magnet,  R,is  connected  with  an  active  pair  of  galvanic  plates, 
K  is  attracted  by  its  poles.  A  reversed  current  of  the  galvanic 
fluid  from  a  smaller  pair  of  plates,  is  then  sent  around  the  magr 
net,  sufficient  in  quantity  to  destroy  its  magnetism  the  moment 
after  the  connection  with  the  large  galvanic  pair  is  broken.  At 
this  instant  the  magnet  L  is  made  to  attract  the  keeper ;  the  con- 
nection is  then  broken,  and  the  ciu-rent  reversed  as  before ;  and 
thus  a  returning  horizontal  motion  is  given  to  the  keeper  and  its 
appurtenances.  The  connections  are  broken  and  reversed  by  the 
dipping  of  amalgamated  slips  of  copper  into  mercury. 

^'ew  Orleans,  November,  1838. 
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AnT.XY ^-^Miscellaneom  ^ofices  in  Opehusas^  Attaka^pas^  ^; 
by  Prof.  W.  M.  Carpenter. 

.     Jackson,  Loo.,  Nor.  8th,  1838. 

TO   rftOF.   SILLlMUf. 

Dear  Sir^-^1  promised,  some  time  since,  to  give  you  scnne- 
thing  on  the  prairie  formation  of  the  Opdlousas  and  Attakapas 
country  ;.  but  after  an  exaxnination  during  two  summers,  I  have 
not  been  able  to  find  much  t^it  is  worth  reporting.      Hm 
formation  on  which  the  prairies  rest,  is  nearly  the   same  as 
that  extending  east  of  the  Mississippi  Riyer,  and  acn^s   the 
southern  staites  to  the  Oarolinas  md  Georgia.     The  age  is  eri- 
dently  the  same,  and  the  only  aj^orent  difference  is  in  the  color 
of  some  of  the  layers,  those  on  the  east  of  the  Mississippi  being 
derived  from  the  Alleghany  Mountains,  and  all  those  west  of  the 
the  river,  having  the  deep  ferruginous  tinge  pecuUar  to  the  sedi- 
ment brought  down  from  the  Rocky  Mountains.     I  observed  lay- 
ers of  this  kind  bs  far  west  as  th^lwrders  of  Texas,  wherever 
w^Us  were  sunk  to  any  depth.    The  superior  layer,  or  that  upoo 
which  the  prairies  immediately  rest,  is  a  whitish  clay 'containing 
ferruginoua-  griaivel  and  rough  calcareous  concretions ;  it  is  per- 
fectly impermeable  to  water,  and  this  may,  in  some  degree,  ac- 
count for  the  absence  of  permanent  vegetation ;  the  soil  lying 
upon  this,  being  very  thin-  and  -holding  all  the  water  during  wet 
spells,  and  on  account  of  its  smaU  depth,  drying  very  rapidly  and 
thoroughly  cmder  the  influence  of  the  sun,  at  other  times,  be- 
comes subject  to  great  extremes  of  ^turatioh  and  drought.    This 
may  be  one  reason  why  the  vegetation  of  these  prairies  is  almost 
entirely  of  a  transient  nature ;  thus,  in  wet  seasons,  those  plants 
are  seen  in  abundance,  which  prefer  wet  localities,  but  these  al- 
ways disappear  at  the  approach  of  drbught.    No  plants  are  per- 
manent except  some  hardy  species  of  thorn  trees,  which  bear 
these  extremes,  and  even  these  are  stinted.  '  The  drought  is 
most  injurious,  for  when  a  apot  is  shaded,  trees  grow  to  a  large 
size.    On  all  these  prairies  there  are  ponds,  which,  on  account  of 
the  impervious  nature  of  the  clay,  contain' water  at  all  seasons. 
They  are  often  situated  on  the  highest  part  of  the  prairie.     They 
are  surrounded  by  the  Zizania,  Thalia  dealbata,  Cyperus  articu- 
latus,  and  many  other  marsh  plants.    These  ponds  seem  to  be 
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gradusdly  fiUiog  up  with  vegetable  matter,  aqd  are  no  doubt  dch 
in  ^ossUs  of  tha  mastodon,  and  perhaps  .other  animals.  Dating  the 
last  summer  I  visited  three  ^localities;  at  which  remams  <^  the 
mastodon  have  been  found,  ^d  obtained  some  pieces.  At  one 
plaice;  a  mile  distant  from  the  village  of  Opelousas,  an  entire  skull 
was  disinterred,  butit  crumbled  on  exposure  to  the  air,  and  noth- 
ing remained  except  the  teeth ;  it  must  have  been  very  laj^e.  It 
was  discovered,  in  e;icavating,  in  very  dry  weather,  in  order  to 
deepen  one  of  these  marshy  ponds  for  tlie.  uSe  of  stock.  At  about 
six  feet  from  the  surface^.they  cahie  to*the  head  dnd  some  of  the 
vertebrae,  and  then  to  a  few. ribs,  all  of  which  we're  in  the  natural 
position,  indicating  the  erect  posture.  Unfortunately,  rain  drove 
them  from  the  search,  and  on  account  of  the  increasedr  depth  of 
the  pond  it  has  nevelr  been  dug  since.*  ^  /   . 

A  few  days  since,  I  visited  a  somewhat  curious  deposit  of  bitu- 
minized  wood  in.  this  pari^,  (East  FpUciana,)  the  bituminization 
being  very  perfect  and  very  recent.  It  is  at  Port  Hudson,  on  the 
.Mississippi  River.  The  following  is  a  description  of  the  place. 
The  villiage  is  situated  on  a  bluff,  sixty  or  seventy  feet  high. 
This  bluff  reposes,  as  this  whole  country  does,  on  a  thick  be'd  of 
blue  aluminous  ilay,  which  forms  the  beds  of  most  of  our  water 
courses,  and  wears,  very  slowly  by  the  actiop  of  water.  At  that 
place,  tbe  upper  surface  of  the  clay  is  considerably  below  high  wa- 
ter. The  bluff  hai  been  l6ng  falling  in  from  being  tind^rmined 
by  ^ngs,  which  run  out  above  the  blue  cky,  and  by  the  action 
of  the  current  of  the  Mississippi ;  but  the  blue  clay  does  not  wear 
away  near  as  fast,  and  for  this  reason  it  extends  some  dist^ce  be- 
yond the  base  of  the  bluff*  It  seems  that  upon  this  shelf,  the 
Mississippi  has  made  a  considerable  deposit,  of  the  common  kind, 
containing  a  grec^t  many  fragments,,  and  sometimes  entire  loga; 
-after  this  deposit  took  place,  a  considerable  mass  of  earth  must 
have  faUen,  covering  the  former  one.  The  -remarkably  low  wa-' 
ter,  togcfther  with  the  removal  of  the  superincumbent  earth  to 
fdrm  a  new  landing  place,  h^s  exposed  the  formation.  ]  The  suialler 
logs  are  ofteii  -entirely  bituminized,  and  changed. inta  a  glossy 
^  black  coal)  in  which  no  trace  of  fibre  can  be  perceived ;  still  the 
formation  must  be  Very  recent,  fpr  in  the  most  perfectly  bitumin- 
ized  pieces  there  are  frequent  hkgrks  of  the  axe,  looking  as  though 

*  {n  the  low  1^«]9  bordering 'Oii  the  C^lcaein  Eiver  and  S«bin^,  iher/a^e  qu* 
merout  ipriogs  of  petrol^m. 
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it  was  done  but  yesterday.  The  limbs  are  very  much,  flattened, 
but  otherwise,  their  external  j^ppearance  is  th^  same  as  usnal  in 
Ihe  species,  which  cant  easily  be  determined,  being  oak,  walmit, 
hickory,  &c.  The  larger  logs  aiid.fragnients  have  tmdergpne  the 
transformation  in  various  iiegreesj  sonle  being  off  a  soft  and  spongy 
textore.  Many  are  in  the  st^te  of  perfect^ixwd  at  one  end,  or  on  one 
ride,  and  have,  undergone  no  change  exoept  softening  at  the  other. 


Abt.  XVI*— On  the  "Liqu^adion  and  SoUdifkaiion  of  Cctrbomc 
-  ,   Addf^  by  J.  K.  Mitchell,'  M.  D. 

'  In  the  year  1823,  public  attention  was  strongly  drawn  to  the 
-subject  of  the  liquefaction  l)y  presStire  of.  the,  so  called,  perma- 
nent gases,  by  Mr.,  x\ovt  Sir  Mfchaei  Faraday.f  Among  the 
aerial  fluids^  carbonic  acid  was  distinguished  as  requiring  a  force 
of  86  atmospheres  at  92?  P.  to  coerce  it  into  the  liquid  state. 
His  ingenious  and  hazardous  experiments  were  conducted  ia 
glass  tubes;  and  he  depended  on  the  accurhulation  of  newly 
generated,  gas  for  the  necessary  pressure. 

Mr.  BruzieljJ  in  a  subsequent  endeavor  to  apply  compressed 
gases  to  mechanical  purposes,  produced  a  pint  and  a  half  of  liquid 
Carbonic  acid,  which-,  even  at  high  teuiperatores,  he  confined  in 
a  series  of  small  brass  'tubes  not  above  the-  ^^  ^^  ^^  iucti  in  the 
thickness  of!^  their  walls.  .    ^ 

This  interesting  subject  was  not  again  publicly  agitated,  until 
the  appearance  in  December,  1835,.  of  a  report  pn  the  Gquefao- 
tion  of  carbonic  acid  on. a  comparatively  large  scale.  In  ihe  last 
number  for  that  year  of  the  Annalesde  Chmie  et  de  Physique, 
M.  Thilorier  described  the  properties  of  liquid  carbonic  acid  in 
detail.  According  to  him,  this  liquid  demands  for  its  existence 
as  such  at  32°  P.,  a  pressure,  as  stated  by  Sir  M.  Faraday,  of  .36 
atmospheres.  Its  specific  gravity  is  at  the  same  temperature 
0.830,  at  7-40'F.— O.dOO,  and  at  86^—0.600.  It  is  therefore  en- 
larged by  heat  3.5407  times  as  m^uch  as  its  own  or  any  other  gaa^ 
wheii  carried  Iroih  32®  to  86°,  From  — 4°  to  32°,  its  eiqiansioQ 
is  almost  exactly  equal  to  that  of  the  gases.^ 

. : ^ ' '■ = \ ^ "^^ 

•Yroiil  the  Joarnal  of  the  Firankliti  Institute. 

t  pbilos.  Trans.  Lohd.  '  X  Quart.  Joom.  Vol.  xu. 

§  See  at  page  301  of  this  n'umlier,  a  noUce  of  Mr.  Robert  Addams'  experiments 
on  this  fubjQct,  and  that  of  Dr.  Torr^y,  in  our  miscellanj.7— Eds.  ^ 
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M.  Thilorter  foilnd  also  thai  the  expansive  force  is  altered  by 
h6at  jso  as  to  ampunt  at  86®  to  73  atmospheres,  add  at  -i— 4^  to  ^ 
26  atmospheres.  The  density  of  the  gas  when  renting  over  the 
liquid  at  86p/is  stated  at  130  times  the  density  of  that  Vhich  is 
compressed  by  the  fofce,of  one  atmosphere.  Its  pressure  is  there- 
fore at  86^  not  much  more  than  one  half  of  that  whic^  its  den- 
sity would  indicate.     \  •     ', 

When  liquid,  the  carbonic  acid  is,  on  the  same  authority,  im- 
miscible with-  water  and  the  fat  oils,  but  is  readily  united  with 
ether,  alcohol,  taaphtha,  oil  of  turpentine  and  carburet  of  sulphur. 
Although  potassium  decomposes  it,  lead,  iron,  copper,,  and  the 
other  easily  oxidized  metals,  do  not  act  on  it^  •    '     . 

The  thermometric  temperature  observedin  the  jet  by,niilorieri: 
appears  :to  be  en^neously  stated ;  for,  as  the  solid  is^  at  its  forma- 
tion^ not  below— ^9CP,  an4  as  the  act  of  solidification  of  any  vapor 
or  liquid  keeps  the  tem^ature,  fer  the  time,  at  the. highest  point- 
eomp^tible  with  the  existence  of  the  particular  solid  under  ob- 
servation, it  follows  that  the  jet  x){  carbonic  acid  cannot  fall 
below  its  freezing  point.-  Immediately  aftei^  its  production,  the  . 
carbonic  snow  begins  to  gro:(v  qplder,  and  may  be  made  to  reach 
— 109^  in  the  air,  —136^  under  an  exhausted  receiver.  When 
moistened  with  ether,  it  can  be  deiffesaed  to  -^146^.  Professor  ' 
Hare's  ether  acts^much  morb  effectually  than  sul^^urio  ether.f 

At  the  immediately  subsequent  sitting  of  the^Acaclemy  of  Sci- 
ences, Thilorier  announced  the  important  fact  that  he  had  solid- 
ified carbo.nic  acid.  This  he  effected  by  isuffertng  the  liquid  to 
escape  into  a^bottle,  or- box,  where,  by  the  sudden  ga^faction  of 
a  part,  the  remainder  was  frozen  by  the  extreme  cold  thus  pro- 
duced. The  solid  is^ white',  light,  evapprable,  and  excessively 
cold.  '  Because,-  surrounded  by  an  atmosphere  of  ^as  which  is 
constantly  escaping  from  it,  a  fragment  of  it  ^toudhed  lightly  by 
the  finger,'glides  rapidly  as  oVer  a  plane  surface,  ^ 

Its  evaporation  is  1b6-  complete  aa  to  Jeave  po  other  trace  of 
moisture  than  that  which  is  caused  by  the  coldness  and  cofise-   . 

quent  atmospheric  humectation.  -    * 

■  "  '    '    '^     '  ■  '  '         .  I  »  ■    ■   »p    ■        '    I 

'*  Among  the  most  remarkable  of  the  phenomena  observed  by  Thilorier,  waq 
the  intense  cold  produced  by  tbe  saddenHbenition  oFthe  Irquid  and  itsionyerslon 
into  gas.    A  jet  of  it  depressed  the  tliennometer  to  —130^  F.,  and  when  SB^phurio 
ether  had  been  previously  mixed,  with  the  liquefied  gas,  iheTefi-igeraling  dffecta- 
were  more  marked  both  on  mercUry  and  the  sensations. 

t  See  Dr.-  Hare's  account  of  his  Ether,  at  page  228,  in  this  number.-^Cbs. 
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The  foroe  of  its  gasefiu^tion  is  alleged  to  be  equal  to,  but  not 
sp  sudden  a^,  that  of  gunpowder. '        . 

'  The  temperatqr^  at  which  the  solidification  took  place  was 
presumed^  to  be  about  -^148^  F. ;  alth»ugh*the .  experimenCs  be- 
fore the  committee  of  1;he  Academy  shewed  — 124^.  • 

Such  is,  in  substance,  the  account  by  SL  Thikirier  of  hxB  ncnrel 
and  curious  discover^,  reported  in  the  Annates  de  Chimie.  Ho 
description  of*  the  method  of  procedure,  or  of  the  apparatus  used, 
is  anne:red ;  and  wq  are  left  to  conjecturei  and  to  the  imperfect 
descriptipn  5f  IntTellers,  for  any  £|urther  knowledge  of  either. 
-  Having  repeated  the  experiments  of  Ttnlorier,  I  deem  it  not 
useless  to  subjoin  a  dmught  of  the  instrument  vrith  wtucfa^  aided 
by  the  suggestions  of  an  intelligent  pupil  in  France,  and  the  as- 
sistance of  friends  her^,  I  was  enaibled  suocessfbUy  to  repeat  most 
of  the  experiments  of  Thilorier,  and  to  verify  some,  and  cociect 
other,  of  his  remits: 

The  apparatus  consists  of  a  genemtor  of  cast  iron,  A,  supported 
by  a  wooden  stand,  B,  a  receiver,  F,  also  of  cast  iron,  connected 
to  the  generator  by  a  brass  tube,  tod  fastened  firmly  to  it  by  the 
stirrup  screw,  £ ;  H,  1,  J, 'are  stop-cocks,  G;  the  nozzle  of  a  pipe, 
L^  a- glass  leVel-gauge,.  and  S,  M,  R,  a  pressure-gauge. 

Thd  generator  is  20  inches  long  and  6  inches  in  diameter  ex- 
teriorly. ^  its.<uiyity  is  16  inches  deep,  and  3  inches,  nearly,  in 
diameter,  solhat  it  will  hold  about  4  pints.  The  walls  are,  of 
course,  about  1^  inches  in  thickness.  ~  AX  the  top,  an  aperture  of 
two  finches  i^  diameter  is  closed  by  a  strong  wrought  iron  screw, 
the  shoulider  of  which  is  let  in  abcHit  a  quarter  of  an  inch.  Tbe 
collar,  is  of  block  tin,  turned  to  the  size  of  the  should^  c^  tbe 
screw.  There  is  a  faote  in  the  l^ead  erf*  the  screw  E  for  the  re- 
ception of  a  long;  strong  iron  bar. 

The  copper  cup,  N,  If  jnches  wide,  and  9  inches  long,  hdds 

about  12  fluid  ounces.    There  is  a  little  handle  at  the  top,  and  a 

copper  wire  at  the  bottcMn,  which  malces  the  whole  length  a  little 

less  than  that  of  the  earity  of  the  generator.    This  cup  is  us^ 

^  to  introduce  the  sulphuric  acid« 

The  brass  tube  between  the  generator  and  receiver  is  divided 
into  two  part$  of  e^ual  length,  which  admit  of  being  united  by 
means  of  a  cornccd  juncture,  kept  tight  by  the  stiirrup  and  screw, 
K/C'  Each  of  these  portions  of  the  tube  may  be  closed  or 
opened  ^t  pleasure  by  a  stop  cock.    One  is  placed  at  I,  another 
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at  J ;  so  that  when  the  receiver  is  being  separated,  from  the  gen-, 
etator,  the  tjontents  of  both  may  be  retained.  The  stop-cock*  in 
common  use  are  inadequate  to  resist  the  pressure,  and  therefore  a 
screw  stopncock  is  indispensable.  It  is  made  to  close  a  i^mall 
aperture  hy  means  of  a  conical  point,  and  having  a  double  cone, 
it  closes  an  outlet  also  when  the  cock  is  comjpletely  open,  so  as 
to  prevent  the  escape.of  ga^  by  the  sidesof  the  screw. 

l^he  receiver,  F,  id  of  the  capacity  of  about  a  pint  Th6  pipe, 
O,  G,  turned  at  h  right  angle  at  G,  descends  do  as  almost  to  touch 
the  bottom  of  the  cavity  in  F.  The  5top-cock  H,  G,  is  somilar 
to  I  and  J.  L  is  a  glass  tube  connected  9t  each  «.nd  to  a  socket 
of  brass,  which  communicates  with  the  interior  of  F.  It  is  the 
gauge  for  observing  the. level  of  the  liquid  in  F. 

The  gaqge  for  meai^uring  the  pressure  is  peculiar.  Into  a 
wrought  iron  box,  S,  arij  inserted,  by  screws,  two  sockets,  T  and 
'  U.  The  former  descends  almost  to  the  bottom  of  the  box,  w-hich 
is  nearly  fiHed  with  mercury.  ^  Through  the.  axis  of  the  screw, 
X)  a  small:  tube  passes  into  the  cavity  of  S,  and  is  continued  to 
the  .top  of  it,  so  as  to  rise  above  the  mercury.  Two  strong  ba- 
rometer tubes,  R  and  M,  are  demented*  into  U  and  W,  aid  her- 
metically s^ed  at  the  upper  ends..  These,  tubes  are  carefully 
graduated. .  In  one  of  them,  U,  a  short  cylinder  o£  mercury  is 
made  to  stand  at  Y  at  the  commencement  of  the  experiment 
The  oth(Qr,  socket  and  all,  is  full  of  air,^  as  no  melreury  is  intro- 
duced, into  it.  A  very  fine  screw  at  W,  enables  the  operator  to 
regulate  the  quantity  of  air  i^  T.  • 

The  tin  cup,  O,  used  to  collect  the  solid  acid,  is  covered  by  a 
lid,  Z,  perforated  by  a  pipe,  P,  whose  top  is  full  of  small  holes. 
The  handle  Q,  iSphollow,  sobs  td  fit  the  end  of  the  pipe  of  the 
receiver  at  G,  To  secure  the  hand  of  the  operator  from  the  cojd 
produced  by  the  experiment,  the  haodle  is  carefully  wrapped  up 
in-  some  kind  of  cloth. 

The  apparatus  is  prepared  for  use  by  pembving  the  screw  E, 
and  placing  If  lbs.  of  bicarbonate  of  soda  in  the  genertitor.  A, 

^  The  cement  used  was 'made  of  shell  lac  3  or  4  paHs,  white  or  cnide  turpen- 
tine 1  part,  melted  at  as  low  a  temperature  as  possible,  so  as  not  to  make  bubbles 
in  the  ihixtnre.  This  cement  is  very  strong,  bat  liabfe,  without  gnml  care  iiy  the 
regulation  of  the  heat,  to  huve  capillary  tubes  in  it  ^m  the  yapofization  of  the 
turpentine.  This  defect  may  be  completely  corrected  by  catting  away,  when 
'cold,  the  eztefnal^  mass  of  cementt  ^^^^  putting  on  a  little,  commonr  cap  cement, 
which  meltrat.a  much  lower  temperature  and  clones  the  tubte. 
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to  ^hich  24  fluid  oilnces  of  wdter  are  t6  be  added.  •  After  ma- 
king  these  into  a  thin-paste  by  Stirring,  9  fluid  ouiices  of  com- 
mon sulphuric  aei4  are  to  be  poilred.into  the  copper  cup,'N,  and 
that  is  to  vbe  let  down  by  a  crook  of  wire  into  the  genera^r. 
After  the  screw,  E,  has  been  firmly  applied,  and  the  stop-cock„ 
J,  cl66ed,  the.cententaof  the  generatotaie  to  be  hjrought  into  ad- 
mixture by  moving  it  round  to  a  horizontal-  position  on  the.  swivel 
D,  which  Is  supported  by  the  wooden  frame,  B>  B.  There  is  ^ 
-ch^ck  bar  at  (7.  This  motion  iis  to  be  repeated  several  times.  In 
^bpttt  ten  minutes  the  Tvhole  of 'the<;arboniQ  acid  is  liberated^ 
and  exists  ip.  A,  qhi^y  in  a  liquid  i§tate.    '      . 

The  next  step  in  the  process  is  to  attach,  by  m^ans  of  the  stir- 
rup and  screw,  KyK,  the  teceiver,"  F,  previously  cooled'  by, ice. 
The  keys,  I  and  J,  may  then  be  opened  slowly,  and  instantly  the 
liquid  carbonic  acid  is  perceptibly  in  ,the.  gauge,  L.  At  the  end 
pf  ten  minutes,  the  conununication  with,  the  generator  may  be 
cut  off — when'ahout  efght  fliuid  ounces  of  liquid  acid  at  32^.  Fv  * 
will  be  found  in  the  receiver.  ^ 

By  letting  this  hquid  into  the  box^  O,  through,  the  pipe,  6,  a  . 
large,  part  of  it  is  instantly  expanded  into  gas,  which  escape 

i         through,  the  tube,  P.    The  coldness  consequent  .on  the  enormous  ' 
e:tpansJbn,  freezes  another  part  of  the  liquid,  w.hich-fa'lls  to  the 
bottom  of  O.    About  one  drachm  c^^soHd  matter  is  thus  formed 

I         for  each  ounce  of  liquid,  .      :       .  ^  -  -   - 

The  porosity  and  volatile  character  of  the  si^id  render  its  spe- 

1        cifi^c  gravity  of  difficult  ascertainment.   .  When  recently  fprmed,  it 
is:  about  the  weight  of  carbonate  of  magnesia,  and  w'hen  strongly 

I  compressed  by  the  finger,  its^density  ia  nearly  doubled.  Sohd 
Carbonic  acid  is  of  a  perfect  whiteness,  and  of  a  soft  .and  spongy 
texture,  very  like  slightly,  moistened  and  aggregated  snow.  It' 
evaporate^  rapidly,-  becoming  thereby  colder  and  colder,  but  the 
coldness  produced  seems  to  steadily  lessen  the  evaporation,  so 
that  the  mass  may  be  kept  for  some  time.  A  quantity  weighing 
346  grains  lost  from  3  to  4  grains  per  minute  at  first,  bdt  did  not' 
entirely  disappear  for  three  hours  and  a  half.  The  liatural  teAipe^ 
)rature  was  firoln  76^  to  79?.'  The:sioliii3  most  easily  kept  whea 
compressed  and  rolled  up  in  <50tton  or  wool  .  Its  tempemtute 
when  newly  formed  is^ot  exactly  ascertainable,  because  it  is  im*  , 
mediately  lowered  by -evaporation.  Thilorier  seems  to  have  eh- 
tertained  the  ofanion,  that  the  greatest  degree  of  cold  was  created 
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at  tber  time  x>f  ftiB  formation  of  the  solid.  Jn  my  ei^mimimts,  t 
constant  decrease  of  temperatute  isras  obsecjed,  \^bich  was  aocdr 
erated  by  a  current  of  air,  gr  any  other  means  of  augxnentii^ 
evapon^n..  At  its  formation,  the  carbonic  snow  depresses  the 
thermometer. to  about  — 86°.  If  it  be  confined  *iu  wool  or  raw 
cotton,  its  cooling  influence  is  Jretaide<l ;  if  it  be  exposed  to  the 
air,' especially  when  in  motipn^  the  thermometer  descends  modi 
move  rapidly ;  and  under:  t^  receiver  of  an  air  pump,,  the  efliact 
is  at  its  loaTimnm^  The  greatest  cold  produced  By  the  solid  ca^ 
bonic  acid  in  the  air  was  — 109°,  under  an  exhausted  leceira 
— rl36°,  the  natural  temperature  being  at  +86°. 

The  admixture  of  sulj^uric  ether  so  as  to  pl!oduce  the  appear 
ance  of  wet  snow^  increased'  the  coldness,  for  the  temperature 
then  fell,  under  exbaustioOi  to  -^-^iiG^  ;*  a  degree  of  cold  which 
^e  were  not  able  to  exceed,  by  jtieans  of  any  variation  of  the 
experiment.  That  result  is  most  easily, obtained^  by  potting 
about  two  fluid  drachms  of  ether  into  th^  iron  receiver  before 
charging  it.  -A  compound  liquid  may  be  thus  formed  which 
jrields  S/^now  in  less  quantity,  but  of  a  more  facile  refrigeratioa. 
Alcohol  may  replace  ether  in  either  mode,  but  with  less  decided 
effect.  In^heair,  thealcohoUc  niixture  fell  to , — 106^,  and  re- 
mained stationary^  By  blowing  the  breath  on  it,  it  fell  to  — 110°. 
Left  tb  itself^  it  rose  slowly  to  — ^-106° ;  but  on  being^  placed  un- 
der an  exhausted  receiver  fell  to  — 134°.  , 

,  Every  attempt  to  w^t  the  carbonic  solid  ^di  water,  Beuled,  so 
that  no  estimate  of  its  relative  effects  could  be  made.     - 

The  experiments  resulting  from. the  ^preat  coldness  of  the  new 
Bolid^  were  very  striking:  Mercury  placed  in  a  cavity  in  it,  and 
covered  up  with  the  same  substance,  was  frozen  in  a  few  seoonds. 
But  the  sohdifieation  of  the  mercury  yiras  almost  instantly  pro- 
duced by  pQiffing  it  into  a  paste  made  by  the  addition  of  a  little 
etben  Frozen  mercury  is  like  lead;  soft,  and  easily  cut.  It  is 
ductile,  malleable^  and  insonorous.  Just  sus  it  is  about  to  melt, 
it  becomes  brittle  or  '^rfwrt,"  and  brealcs  under  the  point  of  a 
knifi^u  These  facts  may  accoipit  for  the  discrepancies  of  authors 
5n  this  subject.  Prozen  mercury  sinks  readily  in  liquid  mer* 
oary. 

: -^ :_,rl: : . 

*  A«  ^146+32^  178,  the  ooia  is  newly  Mfkr  below  the  ke-point  as  S13  — S 
aslSO  M  iboYe  it. 
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At  about  -—110^  Uquid  sulphtiroM  doid  is  frozen,  atid  the  ice 
sinks  in  its  own'  liquid,  and  fit  — iSO^  alcohol  of  .798,  assuhiesf  a 
visoid  and  oily  appearance,  \rhich  by  increase  of  cold,- is  augmen* 
ted  until  at  — 146^  it  is  WU  metted  wax.  ,  Alcohol  of  .820  froze 
readily. 
'  At  — 146^  sulphuric  eiher  is  not  in  the  slightest  deg^e^  altered. 

When  a  {nece  of  solid  carbonic  actd  is  pressed  agamst  a  living 
animal  surface^  it  drives  off  the  circulating  fluids  and  produces 
a  ghastly  tvhite  spot  If  held  for  16  seconds  it  raises  a  blister, 
and  if  the  application  be  continued  for  2  minutes  a  deep  white 
ifepression  with  an  elevated  margin  is  perceived ;  the  part  is  kiUed, 
and  a  slough  in  in  time  the  consequence.  I  have  thus  produced 
both  blisters  and  sloughs,  by  m^ans  nearly  as  ptompt  as  fire,  but 
much  less  alarming  to  my  patients.  - 

The  specific  gravity  cf  liquid  carbonic  acid  may  be  estimated 
either  by  weighing  a  given  measure  of  it  in  a  tube,  and  deduct"- 
ing  the  weight  of  the  tube,  and  of  a  superincumbent  gas,  or  by 
means  of  very  minute  bulbs  of  glass  as  suggested  by  Sir  M.  Far^ 
aday.  By  the  latter  means  I  obtained  the  following  results, 
which  are  compared  with  those  of  ThUorier. 


TiBinp.Pahr. 

320 

.    Bp.  Or. 

.93     .  - 

TbUorlw. 
'  .    Temp.  Fkhr.                  0p.  Ghr. 

-        32°        -        .Sa 

430.6    - 

.8826    - 

«          . 

61° 

.863      - 

'  - 

.74«> 

.7385    t 

'       -       • 

.860 

^ 

-        86°        -        M 

The  specific  gravity  particularly  at  32^,  was  examined  repeat- 
edly, and  with  different  bulbs,  and  always  foupd  to  be  at,~or  very 
near,  to  .93.  The  difference  never  amounted  to\005.  The  sp. 
gr.  as  given  by  Thilorier  at  32^  is  83.  The  anomalous  expansion 
of  ,(he  liquid  as  indicated  by  both '  sets  of  experiments  is  truly  sur- 
prising. By  mine  73.85  parts  raised  from  32^  to  74^,  or  42^,  be- 
come  93  parts,  and  gain  19.15  parts,  while  the  same  bulk  of  the 
gases  apquire^  in  the  same  range  of  temperature  only  6.46  parts,  or 
the  liquid  is  ex^panded  very  nearly  three  times  as  much  as  its  own 
Or  any  other  gas.  According  to  ThUorier,  60  parts  gain  23  parts 
by  an  elevation  of  54P,  while  the  same  bulk  of  air  would  under 
like  circumstances  be  augmented  only  by  6:76  parts ; -or  the  liquid- 
is  ilearly  four  times  ais  expansive  as  the  gases. 

ToL.  XXXV.— No:  2.  45      ^ 


Digitized  by  VjOOQIC 


354       LiqUtfacitM  and  SoUd^edHim  of  Carbonic  Add. 

As  below  32^,  or  nt  reduced  pressures,  (he, augmentation  of 
temperature  is  productive  of  much  less  expansive  iniuence,  we 
may  mfer  that  under  the  weight  of  a  few  atmospheres,  aaf  when 
near  to  its  freezing  point,  liquid  carbonic  acid  is  scarcely,  more 
dilateable  by  heat  than  water.  Between  — =4^  and  +32*^,  its 
expansion  is.  0.053  while  that  of  air  is  0.069^  These  facts  suggest 
the  inquiry  how  far  water  at  v&py  high  iemperatttre  and  pressure 
may  be  obedient  to  the  same  expansive  influence,  and  thus  by 
suddenly  Ming  the  whole  interior  of  boiler,  sometimes  <^use^ex- 
I^osions. 

1>e  pressure  ctf  carbonic  acid  gas,  when  placed  over,  its  liquid, 
b  given  by  Thilorier  at  32^  and  86°,  as  36  and  73  atmospheres 
respectively.  By  means  of  the  gauge,  S,  M,  R, — ^I  foimd  the 
pressure  as  follows : 

32^  -         -         -  -         36  atmospheres.    ' 

450  .         -         -  -         46        do. 

66^  ...  -  -6p        do. 

66<>  .        -         -  -         72        do. 

The  principle  of  the  gauge  renders  it  capable  of  registering  the 
pressure  with  great  accuracy ; — ^foi  as  one  tube,  M^  begins  to  mark 
the  preissure  from  the  commencement  of  an  experiment,  and  the 
men^ury  in  the  other,  R,  does  r^ot  teach  a  visible  point  until  the 
jBi^t  has  shown  a  pressure  of  several  atmos|^eres,  the  second  tube 
IS  equivalent  in  effect  to  one  of  several  times  its  length.  The 
first  determines  the  amount  of  pressure,' at  Vfhich  the  mercury 
reaches  the  initial  point  on  the  2fKl,  and  the  2nd,  subsequently, 
exhibits  the  multiplicators  of  that  Initial  quality.  Thus,  if  when 
the  mercury  is  at  five  atmospheres  in  M,  it  is  at  the  unit  mark 
in  R,  the  vbIuc  of  that  unit  will  be  five,  and  the  numbers  repre- 
senlative  of  the  pressure  on  R,  must  be  mtiltijJUied.by  five ;  or  R 
is  equal  in  effect  to  a  tube  five  times  its  length.  By  these  means 
very  short  tubes  may  be  used  to  determine  very  high  piressures.. 
Inequalities  in  temperature,  irregularities  in  the  cement,  and 
other  causes^  may  vary  the  capacity  of  the  socket  T,  W,  but  as 
M  always  signifies  the  unit  for  R,  in  each  case,  no  error  can  arise 
from  these  causes.  There  must,  of  course,  be  a  correction  for 
the  weight  of  the  mercurial  column  in  R,  which  is  to  be  added 
to  the  product,  dare  must  be  taken  to  keep  the  temperature  of 
the  vessel  which  holds  the  liquid  below  that  of  the  gauge  and 
tubes,  otjierwise  the  liquid  wi^  be  formed  by  condensation  in 
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the  latter.  This  lEwtually  happened  in  the  attempt  to  luscertain 
the  pressure  at  86°,  when  the  natural,  temperature  was  75°, 
Bubbles  of  gas  were  seen  ascending  through  a  liquid  in  M,  up  to 
its  surface  at>a  few  inches  below  the  mereurial  cylinder.  This 
as  far  as  relates  to  the  tubes  may  Be  avoided  by  prolonging  the 
socket  of  M,-  down  into  the  mercury  of  the  cup,  so  as  to  include 
a  cylinder  of  common  air  between  two  cylinders  of  mercury,  and 
prevent  any  carbonic  gas  from  entiering  either  the  socket,  or  the  . 
g{as|3  tube.'  A  correction  for  the  weight  of  this  column,  must  in 
such  case  be  made« 

^  When  a  glass  tube,  hermetically  sealed  at  one  end,  and  cemen- 
ted into  a  bra^  socket  and  screw  at  the  other,  is  attached  to  a 
charged  recei^^r  and  cooled  by  snow  or  poinded  ice,"  liquid  car- 
bonic acid -may  be  collected  in  it.  It  is  perfectly  colorless  and 
transparent,  and  the  specific  gravity  bulbs,  previously  introduced, 
are  seen  to  ascend  or  descend,  as  the  temperature  is  jJtered, 
When  the  tube  so  charged  is  openedy  the  liquid  becomes  vio* 
lently  agitated,  escapes  tapidly,  grows  colder  and  colder,  and 
finally  the  remainder  Is  converted  into- a  solid,  more  dense  than 
the  snow  already  described,  but  pearly  white,  and  Very  porous. 
If  the  tube  be  exposed  to  a  piuste  of  carbonic  snow  and  ether,  the 
liquid  is  solidified  into  amass  which  is  not  porous  but  which  sinks 
in  the  liquid  as  the  latter  is  formed  again  by  the  melting  of  the  solid. 

The  analogy  between  liquid  carbonic  acid  and  water,'  isthus 
completed  for  we  have  Uquid,  vapor,  snow,  and  ice,  exhibited  by 
both.  ,  .        -       "    / 

By  the  previous  introdi^ction  of  water,  ether,  alcohol,  metals, 
oxides,  or  oils,  &c.  into  such  tubes,  and  then  filling  them  with 
liquid  carbonic  acid,  the  resulting  phenomena  maCy  be  easily 
observed.  Watef  belrig  heavier  rests  below  the  new  liquid,  apd 
does  not  appear  to  nlingle  with  it  even  at  the  surfkce  of  contact, 
for  when  the  latter  is  let  off  no  bubbles  appear  in  "the  water,  arid  . 
it  is  frozen  at  the  top  into  soHd  ice.  .  *  '     " 

When  alcohol  or  ether  is  introduced,  the  i?ew  liquid'  falls 
through  it  in  streams^  as  water  would  do,  but  sooa  renders  it 
milky  by  mixture.  The  removal  of  the  pressure  causes  a  violent 
effervescence,^  and  immediately  the  clear,  colorless  ether,  or  al- 
cohol, is  seen  alone  in  the  tube ;  no  solid  being  formed.  When 
alcohol  holds  shelWac  in  solution,  the  acid  causes  its  precipitajign 
in  Ught  whitish  flocculi,  which  are  immediately  re-dissolved 
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when  the  acid  is  suffisced  to  .fly,  oC-  Nothing  xeiiiains  but  the 
■biowu  lac-fitained  liquids 

Liquid  cftrbonie  acid  did  not  .appear  to  aet  on  any  of  the  metals 
<«  oxides,  but  the^ezperiments  on  4his  point  den\and  a  further 
exaikunatiqn.  Its  inaction  is  piobably  owing  to  the  want  of  the 
fofce  of '  prestnce/  or  of  <  disposing  affinity.' 

•When  the  liquid  has  be^i.frozen  iii  a  tube  of  glass,  the  tube 
Qsay  be.  melted  off  by  the  blow  pipa,  and  beimietieally  aaaled. 
Such  a  tube  will  always  retain  the  liquid,  or  gas^  the  former,  if 
in  sufficient  quantity,  at  ^1  temperatures,  if,  not,  the  latter  alone 
will  be  found  in  it  at  high  temperatures.  ^I  haye  one  such  tube, 
wbidi  begins  to  show  moisture  di  66^,  and  exhibits  a  constantly 
elongated  cylinder  of  liquid,  as  the  coldness  is  increased.  At  32^ 
ibe  cyliodor  is>about  half  an  indi  in  length. 

<7arbonic  acid  mechanically  pow^ul  a»  it  is,  is  not  api^cable, 
perha];»,  tither  to  locomotion  or  projection ;  but  though  the  rea- 
'Spns.forrdiis  are  most  of  them  obvious,  the  Franklin  Institute  has 
l^pointed  a  conunittee  to  investigate  and  report  on  the  subject, 
thaft  the  exact  truth  may  be  known,  and  the  waste  of  time  and 
talent  Ukely  otherwise  to  be  experienced,  be  saved  to  the  country. 


Abt.  XVII.— 0»  a  genial  Electro-Magnetic  and  MagneiO' 
Electric  JFormula. 

Extracted  from  the  Joiinial  of  Chemistry,  bj  Erdmann  and  Schweigger  d^def,  and 
forwarded  forintiertion  io  thU  Joamal,  . 

M9.  ScHWEiGGEB  repeated  on  the  26th  of  July,  1834^  before 
the  Society  of  Physiciens  of  Halle,  several  of  the  experiments 
which  he  had  already  performed  in  his  public  lectures-  in  the 
Univc^ity^  He  demonstrated  by  those  es5)eriment8  that  a  mag- 
net turning  around  its  axis, ,  produces  a  greater  accumulation  of 
electricity  than  a  couple  of  sxhall  disks  of  zinc  and  copper,  of 
about  the  size  of  a  half  crown,  (or  half  dollar,)  and  are  wetted 
in  a  solution  of  muriate  of  soda.  For  whilst  the  current  of  this 
hydro-electric  combination  produced  a  constant  deviation  of  the 
needle  of  30^  to  40^,  tHey  observed  in  turning  the  magnet,  ir\r 
stantaneous  deviations  of  160®  to  170®,  and  the  magnet  beii:^  con- 
tinually turned,  the  needle  finally  stopped  between' 609  apd  70®. 
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In  those  experiments  Mr.  Schweigger  employed  mk  eleciaro^mag- 
netic  multiplier,  formed  of  only  six.  brass-wires,  one  twelfth  oi 
aa  inch  in  thickness,  which  we  shall  designate  by  AE^  A^E^ 
A^^E^^,  d&c,  and  of  which  each  was  folded,  as  shows  in  the  fig.  1) 
the  line  ABODE.  By  means  of  small  grooves  filled  with  mer- 
cury, the  extremities  of  these  wires  can  be  placed  in  commur 
nication  in  two  modes,  and  thus  ^nd  the- current  at  will  either 
from  the  first  wire  AE  into  the  second  A^E^;  from  this  into 
the  third  A^^E^^,  &e. ;  or  in  causing  to  communicate  on  one  part 
all  the  extremities  A,  A^  A'',  and  on  the  other,  the,  extremities 
E,  E^,  E^^,  through  the  six  wires  at  once, ,  In  this  last  disposition, 
whenr  the  multipUer  forms  but  ene  circuit,  the  current  i»roduced 
by  the  rotation  of  a  magnet,  and  condqcted  to  the  multii^r  by 
conductors  of  a  pretty  large  mass,  (thick  bands,  of  copper,)  causes 
the  needle  to  deviate  instantaheously  80^  to  90^,  and  if  the  needle 
continues  to  be  turned,  stops  finally  between  50?,  to  60^.  If,  the' 
multiplier  remaining  the  same,  two  disks  of  sine  and  copper, 
wetted  with/a.  saline  solution,  are  used,  the  constant  deviation  of 
the  needleis  but  10^  to  16^.  .  . 

Pig.1.  ;  Fig.a.  Fig.«* 


An  ordinary  multiplier,  of  which  Mr.  Faraday  made  use, 
composed  of  numerous  turns,  and  formed  with  a  wire,  thin,  and 
very  long,  folded  asLs^own  by  fig.  2,  (that  which,  according  to 
the  Journal  of  Chemistry  and  Physics,  by  Mr.  Si^hveigger,  1826, 
Vol.  Ill,  is  the  best  form  Ivhich  can  be  given  to  it,)  produces  a 
deviation  of  only  10^  to  16^,  by  the  current  of  the  same  magnet 
tittning  round  its  axis.  By  a  proper  combination  of  sevwal  mag- 
nets turidng  around  their  axes,  this  same  inultiplieT  (fig.  2,) 
shows  an  increase  of  the  eleirtric^  force,  whilst  the  multiplier, 
which  we  described  in  the  beginning  of  this  note,  and  is'destined 


See  J.  S.  C.  Schweigger  Qber  Mytholbgie.    Tab.  I.  Fig'.  I. 
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to-  measure  the  quantity  of  electricityand  not  its  tension  *  indi- 
cates, on  the  contrary,  a  decrease  of  strength. 

Seve]:al  vanations  of  this  experiment  are  easily  deduced  from 
the  figure  given  above,  (fig.  3^)  which  may  be  considered  a  gen- 
eral magneto-electric  and  electro-magnetic  fom^ula.  In  order  to 
justify  the  idea  of  using  the  figurid  of  man,  we  will  request  our  read- 
ers to  peruse  whaf  Mr.  Pouillet  says  on  the  subject  of  the  elec- 
tnMnagnetic  figure  of  Mr.  Ampere.*  The  two,  stars  on  the  head 
of  those  two  figures  are  the  s3rmbol  of  the  two  electricities  at  the 
moment  they  unite,  and  the  poisition  of  the  same  figures  indi- 
cates the  movement  of  the  electric  spark;  as  going  {torn  above 
downwards,  and  it  is  in  fact  thus^  that  lightning  (foudre)  or- 
dinarily moves.  They  know  that  this  movement,  ftom  above 
downwards,  of  the  electric  spark  produces  magnetizatioii  all 
around  it  and  in  a  plane  perpendicular  to  its  direction,  and  the 
whole  passes  exactly  in  the  same  manner  as  if  the  magnet- 
ism ii>fre  conveyed  by  an  austral  pole,  (that  is  to  say,  the  pole 
of  a  magnetized  needle  directed  to  the  north,)  which  is  con- 
ducted in  the  same  plane  on  the  left,  (from  the  west  south- 
ward, towards  the  east,  &c.,)  and  by  a  northern  pole  inseparable 
from  it,  which  is  conducted  to  the  right,  {from  the  east  south- 
ward, to  the  west,  &c.)  It  is  thus  that  the  figure  A  turning  to 
the  left,  is  the  symbol  of  the  austml  magnetism,  and  the  figure  B 
turning  to  the  right,  that  of  the  northern  magnetism. 

It  is  seen  then  that  the  direction  of  the. spark  or  of  the  electric 
current,  is  indicated  by  the  situation  of  these  two  figures,  and  that 
the  movement  of  sthese  same  figures  expresses  the  situation  of  the 
.magnetic  pole  according  to  all  the  tangents,  which,  as  indicated 
by  this  motion,  are  all  cwnprehended  in  a  plane  perpendicular 
to  the  direction  of  the  spark.  AR  that  is  essential  to  electro- 
mgnetism  being  thus  explained,  our  design  is  evidently  a  gen- 
eral sjrmbol  of  the  electro-magnetic  phenomena,  or  a  general 
formula,  the  apjdication  of  whicTi  to  all  partrcular  cases  is  very  . 
easy.    -    '    .  - 

But  this  design  is  abo  a  general  magneto-eleict]^  formula. 
If,  for  example,  the  south  pole  of  a  magnet  enter  into  an 
helix  of  copper  wire,  it  produced  evidently  a  separation  of  the 
magnetic  fluid,  since  the  northera  magnetism  is  attracted  and 


•  fouiUet,  Elem.  de  Phja.  ©xp.  Paris.  1832.  Tort.  I.  P.  2.  f.  242, 
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the  southern  magnetism  repuis^d.  In  takiug  this  movement  of 
the  northern  and  sduthem  magnetism  for  the  conunencement  of 
revolutions  in  opposite  directions  of  the  two  figures,  they  can  'T>e 
put  in  the  helix  in  a  corresponding  manner,  the  j§ituatl<5h  of  the 
figures  whict  result  from  it  will  account  then,  for  the  direction  of 
the  electric  current.. 

If  a  southern  pole,  for'  example,  is  turned  to  the  left  around 
its  aiis,  let  ys  fancy  the  symbol  of  the  southern  magnetism  in- 
troduced into  the  interior  of  the  magnet  in  a  sitaiation,  corres- 
ponding to- the  direction  of  rotation :  the  electric  current  resulting 
from  this,  will  be  directed  then  from  the  hea^  of  the  figure 
spoken  of  towards  the  feet.  It  is  evident  that  the  wire  com- 
mimicating  to  the  southern  pole,  receives  the  northern  magnet- 
ism at  the  place  of  contact,  whether  this  contact  is  effected  inune- 
diately  pr  by  the  agency  of  the  ^mercury.  It  will  be  seen  that 
thisf  wire  will  tutn  respectively  to  the  right  if  the,  southern  pdle 
turns  to  the  left,  ^conformably  trf  our  symbol.  And  in  effect)  is 
the  essential  point  in  this  trials  and  departing  hence.  Me  can  * 
easily  obtain  a  long  series  of  varied  and  instructive  experiments. 

It.  is  necessary  to'  warn  all  those  who  intend. to  repeat  them, 
to  take  all  precautions  to  avoid  thermo-electric  currents,  the  mul- 
tiplier described  above  being  very  subject  to.  them.  -  In  effect, 
it  can  be  easily  demonstrated  in  experimenting  in  the  man^ 
ner  indicated  above,'  that  the  thermo-electric. current  is  greater 
than  an  hydro^ectric  cu^ent  produced  by  a.single  pair  of  zinc 
«md  copper  disks,  which  are  abotit  equal  in  size  .to  aj^rown,  (or 
half  dollar,)  and  are  wetted  with  a  solution  of  muriate  of  soda, 


Art.  XVIIT. — Fossil  Encrinite;  by  John  G.  Anthony. 

Cincinnati,  SopteinW  Hlh,  1838. 

TO    PROF.  IILLIM Air. 

Dear  Sir — Enclosed  I  send  you  a  drawing  of  a  speci- 
men in  my  cpileption,  which  I  found  near  this  place  in  March 
last.  The  first  specimen  of  this  fossil  was  discovered  by  myself 
a  year  since,  and  consisted  merely  of  the  reticulated  part,  with- 
out any  stem,  and  but  a  small  portion  of  the  fimbria^.  During 
the  past  winter  more  than  seventy  similar  specimens  were  washed 
out  by  the  rJains  from  the  rubbish  of  a  quarry,  and  picked  up, — 
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the  present  is  decidedly  the  best  specimen  which  hasiemded 
our  search.  ' 


For  Vant  of  any  systemattic  work  6n  the  fossils  of  our  slrab, 
I  cannot  venture  to  say  whether  it  is  described  or  not.  It  is  iw- 
doTibtedly  one  of  the  encrinite  femily,  probably  >an  apiocrinitc, 
and  the  present  drawing  is  forwaided  for  publication  in  ps 
Journal,  with  a  vie^  to  enable  some  one  better  acquainted  vilh 
the  subject  to  determine  its  specific  namew 

THie  letter  Accompanying  the  notice  of  Dr.  Warden's  trilofete 
in  your  July  numbeT,f  is  calculated  to  convey  aa  erroneous  iap^ 
sion  that  his  species  is  entitled  ta  priority.     The  statement  dm* 
t6  me  by  Dr..  W.  waj,  that  his  sister  received  the  specimen  iioffl 
some  one,  and  had  put  it  away  with  many  others,  without  being 
aware  of^its  true  chamcler,  and  that- on  his.visit  to  Spring"^ 
about  a  month  after  he  saw  my  specimen,  he  noticed  this,  m 
brought  it  away  with  him  to  Cincinnati.     That  Dr.  W.  was  not 
aware  of  its  existence  previously,  is  evident,  for  he  drew  up  the 
report  Eluded  to  in  his  letter,  and  tjiereiri  says,  "it  is  undoubt- 
edly the  shield  of  an;undescribed:  trilobite  furnished  with  Wcj| 
or  tentacute ;  this  is  a  very  important  fact  to  establish,  ^  ^^  ^ 
prove  conclusively,  that  the  trilobite  family  are  i)roperly  consdr 
ered  analogous  to  the  crabs,"  &c.  &c.    Throughout  the  report  w 
makes  no  allusion  to  any  otlier  specimen  as  bearing  any  analogy 
with  it,  or  conflicting  in  any  degree  with  it?  claim  to  prion  y« 
As  this  claim  was  $et  forth  in  my  communication  to  the  Acao' 
emy^  and  as  he  takes  no  notice  of  it  in  his  report,  it  is  evw^  ^ 
that  at  the  time,  the  existence  of  his  sister's  specimen  was  o 
known  to  him. 

*  Vol.  xxiiv,  p.- 379. 
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Art.  XIX. — Report  on. the  Shooting  Stare  of  December  7,  1838, 
with  remarks  on  Shooting  Stars  in  genial.  By  Edward  C, 
HsRBicKf  Record.  Sec.  qf  the  Conn.  Acad,  of  Arts  arid  Sciencea*^ 

At  the  conclusion  of  the  Heport  on  the  meteors  of  last  August, 
(p.  173  ofthisvol.)  it  was  stated  that  on  the  rright  of  Dec.  6,  1798, 
Brandes  witnessed  a  remarkably  large  number  of  shooting  stars.* 
This  feet  was  first  communicated  to^oae  in  April  last,  by  Professor 
Loomis,  of  Western  Reserve  College,  Believing  that  phenoniena 
of  this  nature  result  from  celestial  causes  more  or  le33  permanent, 
.  I  at  once  entertained  Strong  hopes  and  considerable  expectation 
that  a  ^eturn^  erf.  this  display  would  now  be  seen  on  or  about  the 
same  period. of  the  year,  I  well  knew. that  our  knowledge  of  the 
true  system  qf  ;shooting  stars  was  too  imperfect  to  warrant  the 
prediction,  that  a  meteoric  display  which  had" been  once  observed, 
would  ever  after,  in  greater  or  less  degree,  be  visible  ait  the  same 
season,  in  all  parts  of  the. earth.  Yet  the  fact  that  since  proper 
observations  have  been  made,  a  season. of  meteoric  abundance  haJs 
been  detected,  about  the  .10th  of  August  and  the  I3th  of  No- 

*  The  entire  account  of  this  display  is  given  in  the- following  ex;tract>  the  original 
of  which  arrived  to-day  in  a  letter  from  Prof.  Loomis.  The  worl(  from  which  it  is 
■taken,  i^  entitled,  **  VeiBocbe  die  Entfemubg,  die  Geschwindigheit  uqd  die  Bahneu 
der  Sternschnuppen  zu  bestimmen :  yon  J.  J.  Benzenberg  und  (i.  W.  firandes. 
IJambiirg,'  1800.  8vo."— ."  It 'will  be  proper  here  (briefly  to  relate  aji  observation 
which  1  (H.  W.  Brandos],  had  an  opportunity  to  make,  whilb  on  a  journey  from 
Crdttingen  to  iny  native  place.  As  I  was  travelling,  on  the  evening  of  the  6th  of 
December,  1793,  from  Harburg  to  Buxtehude  in  an  open  post^wagoit,  I  had  the 
grati£cBtion  of  seeing  a  larger  number  of  shooting  stars  than  I  had  ever  before  wit? 
iieised.  I  first  noticed  them  sooaaflerthe  close  of  evening  twili|^ht,  and  having 
no  other  business,  I  kept  count  6f  the  nuttkber  which -appeared  in-the  small  segment 
of  the  heavens  which  I  could  with,  convenience  survey  from  my  seat.  For  the 
^ake.of  greater  accuracy,  at  the  end  of  every  hundred,  I  noted  the  time  by  my 
watch,  which  there  wafajust  light  enough  lo  enable  me  to  do.  They  appeared  in 
such  numbers  that  for  about  ibur  hours,  Tcounted  as  many  as  100  an  hour»  Oecasion- 
*ily  they  came  at  a  much  more  rapid  ratcT;— often  6  or  7  in  a  minute.  After  this, 
[about  10  P.  M.Q  they  wer^  much  less  frequent,  and  during  the  whole  bight,  I  saw 
only  480,  although  I  had  counted  in  the  four  fi^rst  hours  alone,  over  400.  In-order 
Xo  be  certain  that  no  one  poitlon  of  the  sky  was  richer  than  the  rest,  I  looked  occa- 
sionally at  other  partA  df  the  heavens,  but  found  no  difference.  I  may,  therefore, 
safely  say,  that  on  this  evening,  many'thousand  shooting  star's  must  have  been  vi»-  . 
ibie  abpve  my  horizon.'^— 4t  does  not  appear  that  Brandos  noticed  at  this  time  riny 
pqint  of  i^iation ;  or  that  he  watcted  in  subsequent  years  for  a  return  pf  the  dis- 
play. The  idea'Of  a  periodical  shower  of^  meteors  had  then  probably  never  been 
advanced. 
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vemfoer,*  added  strength  to  my  hopes.  On  the  other  hand^  ^ 
confidence  in  theret^  of  the  display  was  somewhat  shakaib]f 
the  apparent  absence  _of  any  other  recc^tls  of  unusual  mcteocic 
appearances  at  this  season,  A  very  extensive  search  wil  prolablf 
bring  some  such  to  light,  but  if  it  should  not,  it  will  at  least  ^ges^ 
ane^,  how  easily  a  phenomenon  of  this  kind,  when  not  specially 
watched,  may  pass  unnoticed.  However,  the  chance  of  a  re- 
discovery of  this  long-lost  shower,  induced  nae  to  reque^  screnl 
fiiends  in  various  jdaces,  who  had  previously  obliged  me  in  a  ami- 
lar  way,  to  keep  up  a  vigilant  vatqh  at  this,  season.  Few  letnns 
have  yet  been  received,  aind  from  some  of  the  distant  obeerras, 
they  can  not  he  expected  unHet  many  months.  The  observatjow 
made  in  this  city  show  conclusively  that  the  number  of  meteoo 
visible  Itere  about  the  7th  ^f  December,  1838,  -was  for  se?6al 
hours,  from  six  to  eight  times  beyond  the  avenqge.  Those  <fc- 
tailed,  in  the  following  table,  wereanade  here  by  Messrs.  C.  P. 
Bush,  A.  B.  Haile,  J.D.  Whitney,  B.  Silliman,  Jr.,  and  myscK 
They  comprise,  with  one  exception, 'every  favorable  eveniag 
from  the  4th  to  the  15th,  inclusive, 

I.   Observations  on  Shooting  Stars  made  at  New  Haven^  Cww. 
December,  183a     ' 

IB    I 


Dale. 
183S. 

Time  of  obserTBtlon. 

Naofob- 
serrers. 

Quartera  of  ^mj 
»ky  obserred. 

Dec.  6 

bh.    8ra.  to    yh.  '8m.  p.m.  ^^miii. 

1 

a     « 

lOh.    Sro.tollh.    Sm.F.M.  =60  " 

2 

•.  M.  »lf.5.w. 

«    7- 

OluSOm.  to    ih.    5III.A.M.  »^« 

2 

i(    ii 

4h.           to   6h.           A.M.  =69  " 

1 

u    u 

8h.           to    Oh.           F.M.  =60  " 

2 

E.*W. 

a    u 

9h.'          tolOh.           P.M.  =60  « 

2 

i.  *  W. 

u      tl 

lOh.           toUh.      '     P.M.  =60" 

1 

H.  K. 

"    8 

7b.  15m.  to    8h,           p.  m.  5=^  « 

1 

u     « 

8h.           to   9b.           P.M.  =«0« 

i 

u     u 

8h..I5m.  to    9h.           p.ti.  =45  « 

I 

^. 

'*  a 

8h.  45m.  to  10b.      -    >.m.  =75  " 

1 

«  12 

6h.     .to    7b.           p.  M.  =60  '* 

J 

U    tl 

eh.           to   9h.           p.  M.  =60  « 

1 

«  13 

Oh.  45m.  to    lb.  aOkn.  A. «.  s£45  « 

1 

"  ir» 

6h.           to   7h.           p.  M.  =60  " 

1 

u     « 

6h.  25m.  ^o    6h.  40m.  p.  m.  =il5  « 

1 

it    It 

8h.           to    9b.  15m.  p.  M.  =75  " 

2 

B>4W. 

•  The  "  meteoric  Bhower"  of  November,  1838,  came  chieflj  on  ibe  ■»*^*, 
the  14tb.    Accordieg  to  obsenraUons^roade  at  Middlebury,  Vt.,  aad  publitii^ 
**  The  People's  Press,"  by  Prof.  A-  C.  TVining,  metaon  were  visible  ^•*"?'| 
ing  from  4h.  to  6b.  in  tbe  whole  heavens,  at  the  mXh  of  105  per  hoorran^^  *'' 
abort  time  the  next  morning,  they  were  nearly  at  namerout.' 
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During  the  above  oibservatidns  the  sky  was  sufficiently  clev- 
Where  "w  is  annexed  to  the  "nHmber  seen,- allowance  must  be 
made  for  the  poresence  of  the  moon  5i  6r  6J  days  past  the  foil. 
This  table  showsj  that  a  season  of  meteoric  abundance  extended 
from  the  6th  to  the  11th  (at  least,)  and  that  it  came  to  its  max- 
imum earty  on  the  eveniiig  of  the  7th.     During  the  evenings  of 
the  6th  and  7th,  shooting  stars  were  so  frequent  and  brilliant, 
that  they  attracted  the  attention  of  persons  abroad  in  different 
parts  of  the  city.     Being  then,  ignorant  as,  to  the  period  of  the 
night  at  whieh  the  display  of  Dec.  6,  1798,  occurred,  and  having 
fallen  in  xather  too  hastily  with  th^ common  conclusion,  that  me- 
teors are  always  most  abundant  between  midnight  and  mornings 
my  arrangements  were  made  chiefly  for  a  morning  watch.     The 
appearances  "were  consequently  not  90  well  observed,  as  they 
woul^  have  been,  but  for  a  reliance  on  this  premature  general- 
.  ization.     On  the  evening  of  the  6th,  meteors  were  not  much  less 
numerous  than^on  the  evening  of  the  Tthj'and  they  did  ndt4n^ 
crease  in  numbefr^  after  midnight.*    Professor  Olmsted  informs 
me  that  on  the  evening  of  the  7th,  from  6^  ^  8  p.  il,  he,  wkb 
two  of  his  sons,  (P.  A.  Olmsted,  and  D.  Olmsted,  Jr.,)>vithout 
very  close  attention^  and  in  inuch  less  than  the  whole  heavens, 
counted  meteors  at  the  rate  of'  at  least  100  &a  hour.     Re  re-* 
marked  that  at  8  they  were  becoming  less  frequent.     Prom  8  to 
9,  Mr.  Haile  and  myself  observed  ninety  three,  and  we  probably 
saw  not  more  than  half  the  whole  visible  number ;  for,  ^though 
a  single  observer  can  see  large  meteons  throughout  half  the  hemi- 
sphere,  yet  he  can  not  det^t  all  the  smaller  ones,  (which  are 
commonly^  the  majority,)  thnmghout  more  than  bh  eighth  part  o{ 
the  hemisphere.     The  meteors  glightly  cMminished  in  number,  as 
the  evening  advanced;  but  tnuch.  to  our  regret,' we  were  pre- 
vented, after  about  lip.  m.,  by  an  overclouded  sky,  from  deter- 
mining the  rate  of  diminutioii,  or  the  general  progress  of  the  phe- 
nomenon.    On  the  mommg  of  .the  8th,  Mr.  Haile  watched  from 
Aih.  to  5|h.  (about  a  sixth  of  the  hemisphere,  in  the  N.  W.  being 
nearly  clear,)  and  saw  Jive  meteors; , 

The  meteors  of  the  6th  and  7th  were  not  unlike  those  of  ordi- 
,  nary  times : — many  of  them  were  large  and  splendid  fire-balk^ 


*  the  coincidence  in  thif  respect  between  the  meteors  of  Dec.  6,  1796;  and 
those  of  I>ec.  6  and/ 7, 1838,  is  obvious. 
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and  attended  \^ith  trains.  On  both  evenings,  (before  11  ^.  m.) 
most  of  the  meteors  appeared,  (as  all  the  observers  agreed,)  to 
radiate  from  a  spot  not  far  firom  Cassiopeia;  or  perhe^  more 
nearly,  iiom  the  vicinity  of  the  cluster  in  the  sword  of  Perseus. 
The  radiant,  however,  could  not  well  be  fixed,  within  three  or 
four  degrees.  So  fiur  as  it  could  be  determined,  this  spot  was,  up 
to-midnight,  either  stationary  among  the.  sftars,  nr  moved  westr 
ward  almost  as  raj^dly  as  they  did.  After  midnight  of  the  night 
oi  the  6th— »7th,  the  meteocs  appeared-not  to  present  any  com* 
moQ  center  of  tadiation. 

H.   Observations'in  other  places. 

1.  At  Middletomi^  Ct,  on  the  evening  of  Ae  7th,  Prof.  A.  W. 
Smithy  with  IMfessrs.  Knox  and  Rice,  saw  io  the  eastern  sky,  be- 
tween 10b.  and  lib.,' sevenk/  eight  meteors:  one  of  the  observers 
being  absent  half  an  bour^  They  stood  mostly  on  the  east  side 
of  the  University  building,  and  but  little  mdre  than  half  the  sky 
was  Under  revie\;tr.  Prof  S.  saw  20  meteors  between  8h.  and  9h. 
Host  appeared  to  radiate  '^  from  the  zenith."  The  sky  was  oyer- 
cast  at  lib. 

2.  At  G€nevaj  N.  Y.,  Mr.  Azariah  Smith,  Jr.  undertook  ob* 
seryations  in  company  with  Mr.  M.  M;  Bagg«    Being  occupied 
in  the^  evening,  *^their  attentioir  was*  directed  chiefly  to  morning 
observations,  hut  a  clouded  sky  interfered  on  the  mornings  of 
both  the  6th  and  7th. .  Early  on  the  evening  of  the  6th,  Mr.  S. 
in  a  short  walk,  notked  meteor  at  the  rate  of  one  per  minute, 
but  his  engagements  did  not  permit  any  observations  until  after 
9,  when  the  sky  was  partially  cloudy,  and  not  long  after  almost 
wholly  overcast, .  From  9h.  and  lOh.  he  saw  between  and  be- 
hind the  floating  clouds,,  only  3  or  4  meteors.  ^Mr.  S;  remarks, 
'^  so-fa^  as  can  be  determined,  by  the  few  x>bservations  I  made  in 
these  unfkvorable  circumstances,  I  should  judge  that  the  radiant 
point  was  near  to,  but  S.  of,  Csuteippeia,  and  perhaps  a  few  de- 
grees R  of  that.«--*I  cannot  entertain  the  least  dodbt  but  that 
there  was  an  unusual  display  about  tbe  6th  and  7th  inst,  for  cm 
mornings  and  evenings  previous,  I  saw  notlung  similar  in  kind 
or  ntlmber  to  those  of  the  evening  of  the  6th.    I  learn  from  sonie  . 
friends  of  mine,,  who  knew  Qothing  of  the  anticipations  with  re-< 
gard  to  this  phenomenon,  that  on  l^ii^  otit  during  the  evening 
o(  tbe  6th,  they  6a\y  so  many  falling  stars  that  they  concluded  to 
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8it  up  all  night  and  see  if  there  would  not  be  a  shower,  but  un4er 
the  unfavorable  circumstances, their  hearts  failed  themJ' 

3.  At  Hudson^  OhiOy  clouded  skies  prevented  observation^ 

4.  From  Savannah,  <jra.y  Mr.  T.  R.  Button  writes :  "  The  en- 
tire night  of  the  5ih  was  rainy.  On  the  night  of  the  6th  I  made 
occasional  observations  from  my  window,  (Without  peeing  more 
than  2'or  3  meteors,)  between  llh.  and  2h.  30m.  when  I  went 
into  the  open  air.* '  From  2h.  30m.  to  3,  I  ^saw  5  |Bete(H^  ^and 
froin  3h.  15m.  to  3h.  30m.,  none.  The  ^ky  was  partly  covered 
with  broken  clouds,  yet  not  enough  so  to  obscure,  more  than  a 
third  of -the  metciors  irtsibla;  .but  soon  after  it  was  entirely  over- 
cast. On  the  evening  of  the  7th,  I  made  occasional  observa- 
tions as  bcifore,  until  3h.  55m.^  whan  I  went  into  the  open  air. 
During  45  mixmtes  I  saw  11  meteors,  4  or  5  of  which'had  trains. 
The  dcy  was  partly  covered  with  thin  cirrous  clouds, — the  west- 
em  half,  however,  afforded  a  dear  field  of  view.  On  the  night 
of  the  8th,  I  Watched  from  3h.  25m.  to  3h.  55m.  an^  saw  eight 
meteors."   . 

General  Remarks. 


Fron^  the  .observations  made  h^re,  it  may  safely  be  concluded 
'  tha(  for  four  or  five  hours,  on  the  evening  of  the  7th  of  Decem- 
t  ,  ber,  1838,  shooting  stars  appeared  at  the  rate  of  firom  125  to  176, 
I  per  hour. .  If  we  compare  this  with  the  average  which  I  had  pre- 
I  vioudy  fixed  upoo,  for  this  season  of  the  night,  (viz.  25  per  hour) 
\  it  results,,  that  on  this  occasion  meteors  were  about  six  tim^  as 
f  numerous  as  usual.  If  we  adopt  M-^Cluetelet's  general  average^ 
\  of  16  per  hour,  the  number  was  abo^t  nine  tiipes  the  mean. 
More  extensive  observations' will  doubtless  change  both  these 
I  averages. .  No. one  can  however  doubt  that  the  display:^  of  the 

I  evenings  of  the  6th  and  7th  were  quite  unusual.  For  several 
\  days  after  this  period,  meteors  were  rather  more  numerous  than 
I  usual,  but  by  the  15th,-  the  meteoric  seasm  appeared  to  be  altpf 

gether  over. 

.  It  is  cedent  that  the  position  of  the  radiant  was  at  a  great  re- 
move from  that  point  in  the  heavens,  towards  which  the  earth 
was  at  the  time  tending ;  and  it  is  worthy  of  notice,  that  in  this 
respect,  and  partially  in  another,  the  December  disjiay  resembles 
that  of  August.     In  the  November  "  shower,"  the  radiant  is  Tery 

*  Shooting  stars  inust  always  be  watched  in  the  open  air :  obserrations  through 
B  window  ean  not  be  tcuated. 
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nearly  in  the  ecliptic.  The  grand  di^lay  of  April  20,  1863  • 
agreed  with  all  the  November  (tis^Aays,  in  this,  that  it  appeared 
chiefly  after  midnight,  i>ut  where  thei  radiant  then  wa»,  no  man 
can  tell  us. 

There  are  other  seasons  in  the  year  at  whi(5h  meteors  may  possi- 
bly be  found  unusually  numereui; :  some  of  these  are, — Oct.  8—15, 
June  10—20,  Jmv.  2,  Feb.  1&,  July  "28,  Sept.  11,  Nov.  8.  It  is 
not  worth  while  here  to  give  the  details  of  the  various  accounts 
ftom  which  these  dates  axe  taken.  They  are  generally  vague, 
and  mostly  reported  by  those  who  had  no  just  ideas  oonceming 
the  avei:age  number  of  meteors.  Of  this  list,  the  two  first  appear 
the  most  worthy  of  attention.  'Observations  should.liowever  be 
made  at  all  these  seasons,' and  indeed  at  all  possible  times ;  for  it 
is  alike  important  that  we  should  ascertain  these  seasons  in  which 
meteoraare  tuicommonly  ram,  and^  those  in 'which  they  are  iin- 
econmeidy  abundant^ 

In  order  to  obtain  all  "the  data  necessary  for  the  formation  of  a 
theory  of  shooting  stars,  we  must  have  observations  in  various: 
places  and  at  various^  times,  which  will  show  us  not  only  their 
numbers  and  their  ap{)arent  .motions,  but  also  their  true  velocities, 
directions,  and  distances.  This  is  a  part  of  the  subject  which  de* 
mands  vastly  more  labor  and  skill,  than  the  other.  It  is  far  from 
certain,  that  the  results  obtained  by  Benzenberg,^  Brandes,  Clue- 
telet,  and  their  associates,  will  apply  with  general  accuracy  to 
parts  of  the  year,  or  of  the  night,  different  from  those  in  which  they 
were  obtained,  and  it  is  therefore  much  to  be  desired,  that  similar 
connected  observations  should  be  made  in  all  regions  of  the  earth, 

*  Ttiis  thower  qught*  to  he  re-disoovered,  and  there  can  be  little  doubt  that  if 
dilil^ent  observatioo  shbnld  be  made  at  this  season  bf  the  year,  in  all  quarters  of 
the  globe,  some  evidence  of  its  retum  might  he  detected. 

.t  If  any  person  who  has  the  opportunity,  will  consaU  the  Ephemcrides  SocietadM 
MfitearotogidB  PaLadntt^  (6  torn.  4to.  Manheiro.^  1785  ?)  and  pa1>Ubh  anew  all  the 
obeervationa  on  lominoHs  meteors  cobtained  in  thaf  valuable  series,  be  will  do 
a  service  to  science.  The  work  is  inaccessible  here^  and  seems  to  be  nearly  forgot^ 
ten  -every  where.  -    . 

X  This  gentleman,  a  'Professor  at  Dosseldorf  on  the  Rhine,  divides  with  Prof. 
"Brandes  of  Leipsie,  (who  died  in-  May,  1834,)  the  honor  of  having  first  made  (viz. 
in  Dec.  1796)  -oefinite  observations  on  the  distances,  velocities  and  paths  of  shoot- 
ing «tars.  Tfa&  1st  livr.  of  the  3d  sej-ies  of  <^etelet*8  Corresp,  Math,  et  Phys.  8vo, 
Bruzelles,  Aoftt,  1837,  (the  only  one  I  have  seen,)  contains  a  very  interesting  letter 
on  this  subject  from  Ben^enber||; ;  and  also  a  v^uable  paper  by  Qjietelet,  giving 
the  details  of  the  simultaneous  observations  made  by  himself  and  his  associates^ 
on  ^e  Highte,  between  d  and  12,'  P.  M.,  in  June  and  July,  1634^  together  with 
three  methods  of  calculation  appKeable  to  these  observations. 
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both  morning  and  evening.  It  may  be  found,  that  a  constant  dif- 
ference exists  inthe  directions  and  velocities  of  the  meteors  which 
dccur  during  the  August  season,  and  of  those  of  the  displays  which 
occur  in  November,  December,  and  April. 

Enough  appears  to  be  already  known  Ho  establish  the  proposi- 
tion, that-shooting  stars  are  small  bodies  of  various  sizes,  niateri- 
als  and  densities,  revolving  around  the  sun,  and  luminous  in  con* 
sequence  of  the  beat  excited  by  their  casuaF  passage  through  our 
atmosphere.*  They  have  not  inappropriately  been  termed  -by 
M.  Coqiierel,  microscopic  planets.  So  far  as  We  know,' they  have- 
the  same  astronomical  relations  as^the  latger  luminous jneteors  call- 
ed ^c-6a/&,  boHdes,  meteorites,  &c.  They  are  encountered  by  the 
earth's- atmosphere  probably  every  hour  in  the  year,  but  in- much 
greater  numbers  at  certain  pa^ts  6f  the  eieurth'i^  orbit,  than  at  others* 
The  distribution  of  these  bodies  throughout  the  -solar  system  Can 
not  yet  be  determined.  The  majority  of  them  probably  move  in 
groilps,  and  may  be  -supposed  to  constitute  one  or  more  broad 
zones  or  rings,  in  some  parts  of  which  nieteors  are  exceedingly  . 
numerous.  When,  at  the  return  of  certain  periods,!  the  earth 
traverses  these  d^ise  parts,  great  meteoric  showers  occur,  like  those 
of  the  years  686,  29,  25,  B-C,  and  those  of  A.  D.  532,  558,  750, 
766,  901,  935,  1095,  1096,  1122,  1799,  1803,  1832,  ^833.  It 
may  be  supposed  that  in  other  years,  the  earth  passes  through  a 
part  where  the  meteors  are  less  numerous,  and  then  only  a  sprinli-, 
ling  of  meteors  is  s^eti.  Whether  there  are  more  zones  than  one, 
and.  if  so,  how  they  are  situated,  are.  problems  which  will  proba- 
bly long  remain  irasolved.  Whether  these  meteors  are  therfrag- 
ihents  ef  th^  supposed  exploded  planet,  of  which  the  four  asteroids 
may  have  formed  a  part,:t  or  whether  they  were  origjnally  indepeQ^• 
dent  bodies,  will  perhaps  be  determined  at  a  much  later  day.  These 

.  *  This  opinion  is  far  from  being  new.    It  is  found  in  subsUncQ  in  PluMuxih's 
Life  of  Ljrsander,  and  although  i^  has  never  been  very  generally -received,  yet  it 
lias  always  had  some  supporters.    It  was  ably  illustrated  and  defended  by  the  eel- ' 
ebrated  Chladni ;  and  it  is  maintained  by  many  at  the  present  day. 

t  The  cycle  of  the  November  shower  seems  lo  be,  without  much  doubt,  33  or  34 
years:  that  of  the  April  shower  is  perhaps  about  27  years. 

I  This  hypothesis,  advanced  by  Prof.,Wildt,  iff  quoted  with  a  partial  approval 

'  by  the  distinguished  .Olbers,  in  a  valuable  paper  on  shooting  stars  in  Schumacher's 
Jahrbtich  flir  1837.    It  is  remarkable,  that  a  very  similar  idea  is  fgnnd  in  De  Mez- 

.  erayVHist./de  .France,  (4to,  Amst.  1755,  torn,  ii,  p.  156,)  in -an  account  of  the  mete- 
oric shower  of  1096 ;  his  words  are,  **  Oh  vit  durant  plosieurs  nuits  pleuvoir  des 
Efoiles,  par  intervales,  mais  si  dru  et  menu,  qu'on  eClt  dit  que  c^'^toi^t  det  ktnUUM- 
du  dihrii  des  orbea  ceUsUf.** 
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iittl6  bodies  doubtless  reflect  the  sun's  light,  but  in:  cans^aexiee 
of  their  minuteness,  they  are  rarely,  if  eyer,  seen  ia  this  vay. 
There  is  however  room  to  hope,  tfaatthey  may  be  occasioiiallj 
detected  by  powerful  telescopes,  while  moving  in  their  «elesliai 
paths,  across  the  sun's  disk.  The  discoFery  by  P^istorff,  in  this 
mode  (Bib.  Univ.  de  6enfcve,  1835,  t.  68,  p.  434)t)f  two  or  more 
new  asteroids,  and  the  previous  observations  of  Gautier  and  Mes^ 
ier,  induce  the  "belief,  that  similar  investigations  hereafter,  will  re- 
veal important  result^,  -  . 
•  It  has  been  conjectured,  that  ^looting  stars  proceed  from  the 
.  luminous  appearance,  long  known  and  little  understood,  called  the 
Zodiacal  Light.  ^  It  may  therefore  not  beirrelevant  to  advert  to 
the  fact,  that  the  eart^i'is  in  a 'Situation  more  favorable  for  cdli»- 
ion  with  this '  body,  eaiiy  in  December,  than  in  the  imddle  of 
November. 

An  account  of  the  progress  of  discovery  concerning  the  meteo- 
ric season  of  August,  together  with  some  additional  observatioBs 
on  the  meteors,of  August  *-rll>  1838,  are  postpone^  for  want  of 
room*  -  > 

New  Haven,  December  24, 1838. 


Art.  XX; — On  th6  Meteoric  Shower  of  November,  1838 ;  by 
Denison  Olmsted,  I^rofessor  of  Natural  P^osoi&y  $uid  Astioih 
omy,  in  Yale  College*  -    - 

EfFiciEirr  arrangements  were  made  at  Tale  CoUege,  by  a  num- 
ber of  young  gentleinen  of  the  senior  class,  in  <:onjunction  with 
myself,  to  watch  the  heavens  on  the  ni^ht  of  the  12th  and  13tb 
November,  with  the  view  of  ascertaining  whether  the  meteoiic 
shower  which  has  occun-ed,  to  a  greater  or  lass  extent,  at  this 
date,ibr  several  years  past,  would  be  repeated  the  present  year. 
The  night  was  unfavorable  for  observation;  still,  occasional 
glimpses  of  clear  sky,  were  seen  at  different  times  of  the  night, 
sufficient  to  have  recbgniz6d  the  jrfienomenoft,  had  it  occurred  in 
a  manner  correspohding  to  the  exhibitions  of  former  years.  ^  Al- 
though a  few  meteors  were  se^n,  yet  we  adopted  the  conclusion, 
that,'  at  this  place,  there  wa^  no  extraordinary  appearance  of 
shooting  stfir$  on  the  morning  of  the  13th  November.  ,Ovt  the 
following  morning,  Nov.  14,  shooting  stars  were  more  frequent; 
but  we  did  not  feel  authorized  from  our  observations,  to  pconoonce 
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that  the  exhibition  was  so  remarkable  as  to  be  properly  denomi- 
nated-a  "meteoric  shower."  I  find^  however,  that  sopae.<^  my 
iriends  and  cori)espondents  abroad  were  more  foirtimsite.  The 
mosttlecisive  communications  which  I  have  .seen  ou  this  subject, 
are  from  Professor  A.  C.  Twining  of  Middlebury  College,  Ver- 
mont, and  from  Mr.  E.  Pitch,  Professor  of  Mathematics  ixx  the 
United  States  Navy,  who  was  then  on  a  cruise  in  the  Gulf  of 
Mexico.  -       -  ^ 

According  to  the  statements  of  Professor  Twinipg^  publishecl 
in  a  Middlebury  paper,^  a  vigilant  watch  was  m^ntained  by  him- 
self and  nine  of  his  pupils,  from  the  10th  to  the  16th  of  Novem- 
ber.^  The  results  of  their  observations  were  as  follows : 

.  Nov.  10. — From  3  to  6  A.  M.,  the  whole  number  of  shooting  stars 
observed  was  70,  of  which  40  were  from  the  oonstellation  Leo, 
iBvi thin  the  bepd  of  the  sickle.  Eight  were  attended  with  trains. 
The  observations  on  the  two  following  mornings  presented  noth- 
ing differing  much' from  those,  of  the  IQth.  .The  night  of  the 
13th  was  cloudy,  and  no  obeervations  could  b^  obtained. 

Nov.  14th. — The  tnorning  was  mostly  clear  from  4  to  6  o'clock, 
which  was  the  period  of  obseryatioi).  The  phenomena  differed 
remarkably  from  those  of  the  preceding  mornings^  both  as  respects 
the  number  of  falling  stars,  and  their  .appearance.  A  large  portion 
of  the  whol^  were  attended  by  trains.  The  number  vas  more 
than  three  times  as  great  as  on  either  pf  the  previous  mornings, 
being  at  the  rate  of  1Q5  per  hour.  One  meteor  of  remarkable  size 
and  splendor,  shot  from  the  conimon  radiant,  to  the  Gre^t  Bear, 
where  it  exploded,  leaving  a  bright  streak  about  two  degrees  long, 
w|iicH  turned  slowly  to  a  vertical  position,  then  exp^ded  into 
a  cloud  which  continued  visible  nine  minutes,  and  moved  in  a 
westerly  and  descending  direction  about  seven  degrees  before  it 
became  invisible.  The  flash  of  this  n^ietepr  was  se€n  by  observ- 
ers looking  in  the  opppsite  direction,  to  illuminate  the  earth's  sur- 
face like  a  faint  flash  of  lightning.  The  spot  where  jthe  explosion 
took  place,  was  in  Right  Ascension  182^,  and  Declination  46  J^. 
Of  all  the  meteors  observed  on  this  occasion,  nine  out  of  ten  had 
their  courses  in  a  direction  from  a  common  radiant,  Situated  in  the 
upper  part  of  the  bend  of  the  sickle  in  Leo. 

Oh  the  morning  of  the  15th,  shooting  stars  were  very  frequent, 
but  less  sOji  on  an  average,  than  on  the  preceding  morning,  and 
fer  less  regular  with  regard  tp  a  common  source,  or  radiant. 
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By  a  letter  firom  Professor  Fitch,  daf(^  from  the  Gfdfrf]^^ 
I  leara  thi^  he  watched  for  shooting  stars  ontbe  Daoniing  of  tfae 
13th  November,  but  considered  the  number  and  sixe  of  mdiv 
feH,  as  not  above  the  average  in  that  latitude.  'On  the  monuBf 
of  the  14th,  firom  3  to  4,  be  counted  40  ^loocing  stars ;  and  foil 
4  to  5,  he  counted  45.  He  thinks  the  number  obscmed  M 
clouds  probably  one  fourth  of  the  whole.  The  point  of  radiitiai 
was  2P  E.  S.. E.  of  gammalieonis.  It  will  be  seen  that  tbeaestn- 
ments  agree  remarkably  wejl  with  those  of  Professor  Twining,  al- 
though ^bably  the  numbers  reported  by  Mr.  Fitch  ought  to  bi 
considerably  increased,  in  consequence  of  there  being  at  tM 
station  but  a  single  observer. 

The  unusual  frequency  of  the  meteors  seen  on  this  occason; 
the  precision  with  which  they  confonned  in  their  couiaestovW 
has  heretofore  been  observed  at  the  same. date;  the  occasw"^ 
brilliancy  of  individual  meteors  •  the  number  and  brigbtnea  i 
the  attendant  trains;  and  the. time  of  the  morning  when  *• 
display  reached  its  maximum  ,•*  these  cipcumetancas  afford,  in  ceo- 
nezion,  conclusive  evidence  of  the  identity  of  this  exhibicon^^ 
those  heretofore  observed  on  this  anniversary,  although,  accordaj 
to  anticipations  expressed  several,  times  in  this  Journal,  thcj*** 
nomenon  is  repeated  on  a  constantly  diminishing  scale. 

As  se\^eral  of  tlie  most  eminent  astronomers  of  Europe,  are  wf 
occupying  themselves  with  the  "Thdory  of  Shooting  Sw 
(Ivhich  some  of  our  own  astronomers  have  supposed  benealb**' 
attention,)  we  may  hope  that,  before  long,  the  difficulties  wbick 
attend  the  explanation  of  the  "origin^  of  shooting  stars"  viD^ 
completely  removed,  andxwe  shall  know  whether  to  r^ard  th» 
as  atmosi^eric  concretions,  or  as  visitants  frcnn  another  sfb&t 

P.  B.—ExlrtuA  of  a  UttBrjrinm  Mr.  Willis  Gatlobd,  d4a9d  Otifc^,  ^^  ^^ 
JVbr.  2S,  J638.— A  briMiant  flight  of  meteors  was  seen  firom  this  jrfsce  ot 
morDiDg  of  the  14th  instant    The  nights  of  the  12th  and  13th  wew  dpa^^***" 
dering  ob^erration  impracticable.    My  attention  was  called  to  the  ^*'^^ 
rence  of, meteors  a  few  minutte  before  6  o'clock;  and  Aom  thai  li»*  """^  . 
moon  and  the  opening  day  caused  their  disappearance,  there  was  ap  ■'®^'^^ 
ned  succession  6f  them.    I  have  never,  6t  any  time,-  seen  so  many,  in  •»  ""^ 
space  of  time,  except  in  the  great  meteoric  shower  of  November,  a  few  y**''*'^ 
The  point  oTradiation  was  a  few  degrees  S.  E.  of  the  zenith,  and  ererfi^^ 
the  same  direction,  viz.  southeast..   The  trains  of  some  weie-briNiaBt,bat>BP^ 
eral  they  disappeared  quickly,  though  some  continued  their  flight  scroti  1 9"*^ 
of  the  heavens. 
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Abt.  ^XL'-^CommumocUion  respe^ng  Fossil  and  Recent  Infi*' 
ainia  ma(jh  to  the  Briiish  Associate  ByVtof. 

.      EaSEKBEltO.* 

To  the  Editors  of  the  Annalfl  of  Nafural  History. 

Oentlemen^ — You  wiU  much  oblige  me  by  insertingnhe  sub- 
joihed  notice,  ^which  ikSB  been  occasioned  by  the  erroneous  report 
in  the  Athenceum  of  the  statement  made' by  me  at  the  late  Meet- 
ing of  the  Bdtish  Association  in  Newcastle,  in'  the  section  of 
botany  and  zoology,  which  statements^  so  far  as  I  can  recoHect,  > 
were  to  the  following  import : 

I^>r  the  purpose  <rf  physiological  inquiries  I  have  dccirpied  my- 
self with  the  investigation  of  microscopic  organized  beings,  not 
only  in  Europe,  but  also  upon  several  voyages  ibr  several  years 
in  other  quarters  of  the  globel  The  results  of  my  observations 
had  been  hitherto  scattered  in  dnglo  memoirs,  published  in  the 
Acts  of  the  Eoyal  Academy  of  Berlin.  Within  these  few.  Weeks, 
however,  my  large  work  on  this  subject  has  been  completed,t 
which  consists  of  a  thick  folio  volume  of  text  iind  64  folio  copper 
plates,  in  which  I  have  endeavored  to  bring  together  the  whole 
of  our  present  knowledge  of  microscopic  bcfings,. with  their,  his- 
tory in  as  complete  a  state  as  possible.  This  book,  which  I  had 
the  pleasure  of  lading  before  the  section,  is  not  (as  stated)  the 
first -trolume  of  a  work^  but  complete  and  entire  in  itself,  andis 
now  in  the  booksellers'  hands.  It  contains  drawings  of  all  the 
722  species  observed  by  me  up  to  1835.  It' is  however  merely  a 
first  essay  on  this  highly  interesting- and  at  present  inexhaustible 
subject.  I  then  ill  a  few  words  directed,  the  attention  of  the  sec- 
tion to  tbe^importance  of  the  observation  of  microscopic  beings,  as  a 
highly  influential  zoelogico-botanical  subject,  and  exhibited  earths 
which  were  entirely  formed  of  the  shields  of  some  Infusoria.  I 
mentioned  the  eatable  infusorial  earth  from  Lilthagg^on  in  Swe- 
ifen,  from  Finland,  and  from  KHecken  near  Dessau,  where  they 
occur  in  great  natural  layers;  I  stated  that  the  greatest  layer 

*  From  the  Annals  of  Natural  History^  Ifo.  3,  p.  121,  London.  ~      ' 

t  Ubor  InfUaionstbierohon,  mit  einem  Atlaa  von  Tiar  ond  aachsig  Knj^ertafelB. 
V^n  Chriaiian  Gottfried  Ebrenberg. 
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hitherto  discoTered  was  above  28  feet  in  thickness,  near  Ltme- 
bourg ;  that  however  similar  tayeis  have  aheady  been  found  in 
Africa,  Asia,  and  the  South  Sea  Islands.  At  the  same  time  I 
noticed  that  I  bad  succeeded  in  artificially  preparing  from  still 
existing  lofusoria  very  considerably  quantities  of  eartlu  I  ex- 
hibited a  large  glass  fall  of  such  artificial- siliceous  earth,  in  which 
the  microacope,  however,  still  evidently  and  distinctly  discovers 
all  the  forms  of  the  Infusoria  constituting  it^  pounds  and  tons  of 
which  earth  may  easily  be  prepared.  J  mentioned  in  few  words 
the  still  Existing  controversy  .between  botanists  said  zoolc^ists, 
both  of  whom  would  class.in  their  catalogues  these  microscqpic 
living  forms ;  and  I  briefly  noticed  the  reasons  given,  in  detail  in 
my  w(vk  for  each  opiiiion,  deciding  mjrself  in  favor  of  their  being 
animais.  ^  -    ..  _    - 

I  also  said  a  few  words  on  the  luminosity  of  the  sea,  which 
subject  in  part  stands  in  immediate  connection  with  these  micro- 
scopic animals,  it  beiqg  regarded  an  act  of  animal  life  ;  and  I  in^ 
vi ted  attention  to. the  fact  that  the  luminosity  in  Infusoria  and 
Annulata  is  an  evident  voluntary  production  of  sparks,  so  that  in 
the  latter  there  originates  alight  apparently  continuous  and  tran- 
quil 4o  the  naked  eye,  from  numerous  microscopic  jsparks  follow- 
ing each,  other  in  quick  succession.  The  analogy  with  electrical 
phenomena  is  very  close,  nnd  it  is  especially  worthy  of  attention, 
that  evidently  the  smallest  animals  give  the  la]^st  sparks,  -in  pro- 
portion to  the  size  of  their  body,  and  consequently,  very  probably 
produce  the  greatest  electrical  tension. 

I  then  mentioned  the  curious  formation  of  double  genls  in 
Closterium  and  in  the  Conferva  odnjugata^  which  is  figured  in 
the  plates  of  ^  the  family  of  the  Closterinc^  and  I  concluded  with 
a  remark  oi|  the  astonishing  great  fertility  or  capacity  of  increase 
of  nxicroscopic  animals,  according  to  which  an  imperceptible  cor- 
puscle can  become  in  four  days  170  billions,  or  as  many  single 
individual  animalcules  as  contained  in  2  cubic  feet  .of  the  stone 
from  the  polishing  slate  of  Bilin.  This  increase  takes  place  by 
voluntary  division ;  and  this  is  the  character  which  separates  ani- 
mals from  plants.  It  is  true,  that  the  gemmation  in  plants, 
especially  in  very  siiople  cells,  is  at  times  very  similar  to  the  di- 
vision in  animals,  but  this  relates  to  the  form,  not  the  formation. 
A  vegetable,  cell  apparently  capable.of  self  divimon  always  became 
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one,  dr  contemporaneoufly  many  exterior  warts  (gems)  without 
any  cBange  in  its  interior.  An  animal  which  is  capable  of  divis=- 
ion  first  donbles  the  inner  organs,  and  subsequently  decreases  ex- 
teriorly in  size.  .  Self  division  proceeds  from  the  interior  towards 
the  exterior,  /rom  th6  center  to  the  periphery  j,  genmiatibn, 
■which  also  occurs  in  animals,  proceeds  from  the  exterior  towards 
the  interior,  and  fbtms  first  a  wart,  which  then  gradually  becomes 
organized.  ^ 

A  discussion  now  arose  between  Prof.  Rymer  Jones  and  me. 
Prof.  Jones  observed,  that  although  he  liad  himself  taken  great 
pains,  yet  he.  bad  .never  been  able  to  see  the  structure  described 
by  me  of  the  interior  organization,  vi^  of  the,  alimentary  canal 
of  th^  polygastric  Infusoria,  although  he  had  found  the  external 
forms  to  be  exactly  the  same.     He  had  not  been  able  to  discover 
any  trace  of  an  alimentary  canal,  and  in  PcramcBcium  AureUa  and 
Other  species  he  had  observed  a  circular  motion  of  the  inner 
ceUs  which  could  not  agree  with  the  formation  I  hc^  described. 
I  answered  him,  that  such  discussions  then  only  could  lead  to  a 
result  when  they  do  not  mei^e  into  g^eral  but  enter  into  special 
crises.     The  maos  of  relations  of  organization,  which  after  many 
years  of  observation  have  been  gradually  established,  could  not  he 
brought  into  question  by  a  single  doubtful  fact.  ^The  perfect  organ- 
ization of  the  wheel  animalcules  had  beetf  established  beyond  all 
question.    With  regard  to  Paramcedum  Aureliay  this  is  one  of 
those  forms  unfavorable  to  i^ch  observations  j  and  it  had  been  ex- 
pressly observed  by  me  that  I  myself  had  not  been  able  to  recognize 
the  alimentary  canal  in  all  species  of  the  various  genera ;  but  on  the 
other  hand  it  was  quite  evident  in  a  very  consideratble  number  of 
species  and  genera.    I  stated  that  in  my  present  work  this  subject 
had  been  treated  of  in  detail,  and  that  those  forms  in  which  the 
relations  are  perfectly  evident  have  been  purposely  enumerated. 
Some  of  these  forms  I  then  exhibited  in  the  drawings,  and  con- 
cluded with  the  remark  that  the  circular  motion  observed  by  Prof. 
Jones  had  already  been  treated  of  by  others,  (for  instance,  Ebr. 
Foeke,)  and  had  naturally  heexi  frequently  observed  by  myself. 
The  great  contractibility  of  the  body  of  the  animalcule'was,  to 
less  practiced  observers,  frequently  a  cause  of  enigmatical  phenom- 
ena, of  which  continued  patient  observation  of  the  object  would 
gradually  bring  the  explanation.     Thvis,  at  times,  the  intestinal 
eanal  of  the  animalctile  extends  at  the  expense  of  the'  ventral 
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\  to  far,  that  it  occupies  t)ie  whole  qnce  of  the  body,  and  then 
the  devoured  subetances,  very  similar  to  the  vei^cal  sac^  circulate 
iu  the  whole  body.  Yours,  dzx. 

*    EaB,BNBKBfi. 
LondoD,  Sept.  15, 1838. 
1 


Ideal  figures  of  Laxodes  Bw^mria  in  various  states  of  the  ex*- 
tension  of  the  aUmentary  canal,  and  its  inner  circular  motion,  nut 
of  the  ventral  sacs,  but  of  the  contents  of  the- sacs  voided  into  the 
canal  a  the  mouth,  b  the  alimentary  canal,  c  ventral  sacs,  w  canal 
aperture. 


MISe£LLM«I£SL 

1.  Dr.  ToRRE¥'8*  Experiments  on  the  Condensation  of  Carbonic,  Sul- 
phtnms,  and  Chbro-chromic  Add^Oases. — We  have  been,  from  time  to 
time,  infooned  by  letters  from  Pro£  John  Torrey,  of  New  York,  of  his 
progress  in  the  condeosatioa  of  gases,  and  we  .now  take  the  liberty  to 
give  some  few  citations  from  his  letters,  although  not  intended  for  publi- 
cation, satisfi^  that  Dr.  Mitchell,  who  has  given  us  such. fine  result  will 
be  glad  to  see  them,  and  trusting  that  Dr.  Tocrey  will  pardon  the  «iae 
made  of  his  private  commanications. 

March  5, 1637—^  it  sUted  by  Prof  T.  that  a  few  d^s  before  he  bad 
prepared  several  tubes  of  liquid  oarbonic  acid  at  Princ^iton,  New  Jersey. 
'  April  11 — :He  writes  again,  that  although  he  bad  been  unaUe  to  get  a 
mechanic  to  construct  an  apparatus  fofviXMidensing  carbonic  acid,  he  had 
made  many  experiments  on  the  subject  in  tubes  of  glass^  and  with  entire 
success.     He  says,  that  only  a  single  accident  occurred,  which  however 


*  See  i>r.  MitcheU's  Experiments,  p.  346.    Also  at  p.  301  ^  Mr.  R.  Addams'^  re- 
marks on  the  same  aobject. — Eds.  ^       • 
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di4  no  8erioQ&  injory.    HaTing  a  fine  xptamky  of  the  condenied  Uqaid  in 

a  sealed  tube,  bot  wishing  to  aid  the  generation  of  cartionic  acid  by  heat/ 

be  plunged  one  end  of  the  tube  into  hot  water  in  a  tambler,  while  the 

other  end  was  enclosed  in  a  freezing  rnixtore,  when  it  burst,  shattering  the 

tumbler, 46C.,  but  the  water  greatly  aba,ted  the  force t>f  the  Mow.   .The 

explosion  was  caused  by  the  forraalion  of  crystallized  sulphate  of  ammo- 

pia,  fi^m  the  action  of  the  sulphuric  acid  upon  the  parbonate  of  amnvor 

nta,  (the  materials  used  U>  afibrd  the  gas,)  whSch-sublimed  and  choked  the 

tube,  about  half  way  up,  so  that  the  carbonic  acid  gas  that  was  erolired 

had  not  the  benefit  of  the  refrigerating  process  aboye,  and  its  elasticity 

was  at  Peast  doubled  by  the  heat,  >eing  equivalent  to  seTenty  six  afmos- 

phere8~(=1140  pounds  on  the  square  inch);  the  wonder  is,  therefore^ 

that  the-  courageous  experimenter  sustained  no  other  inconrenience  than 

from  a  little  acid  thrown  in  liis  face.       '  ,-     ^ 

May  13, 1837 — ^Dr,  Torrey  forwarded  to  me  a  strong  tubtscontahiing  a 

(  fine  quantity  of  ihe  liquid  <:atbonic  acid  whieh  qx>ntaneoasly  crystallizes 

in  beautiful  snowy  erystals  during  free^^ing  Cold  weather,  while  a  p<»'tion 

>  remains  fiqid,  and ^  thus  I  have  the  pleasure  of  exhibiting  to  my  chemical 

^  ela^  the  aeriform,  the  fiquid,  and  the  crystallized^carbonic  acid,  aH  in  the 

same  tube.     This  day.  Dee.  27, 1838,  it  is  in  that  condition. 

Dr.  Torrey  wius  early  successful  in  condensing  the  sulphurous-  acid  and 

the  chloro-chromic  acid.     He  mentions  in  a  letter  dated  Nov.  9, 1835 — 

'  ''The  freezing  of  water  by  the  latter,  is  a. beautiful  class  experiment 

Some  ice-cold  water  is  placed  in  aiarge  watch  p^ass  or  bottom  of  ti  flasi: ; 

the  tube  containing  the  acid  is  cooled  io  a  freezing  mixture  ^f  &now  and 

salt,  (the  temperature  of  which  should  be  fiill  0^  F.)--^then  with  a  small 

fine  file  rub  off  tlie  extremity  of  the  tube,  so  as  to  make  the  finest  posnble 

orifice ;  next  sei2e  the  ^ask-with  a  paif  of  forceps  and  invert  it,  or  hold 

$  h  obliquely  downward  over  the  glass  of  water.    A  fine  stream  of  the  ncid 

i  win  rush  out,  and  falling  on  the  water  will  congeal  it  into  a  spongy  ice. 

\  It  is  unnecessary  to  toy,  that  the  experiik^nt  should  bei  conducted  ouid'er  a 

I  hood  to  carry  off  the  offensive  smell  of  the  sulphurous  "acid.'' 

r      ■    .  With  respect  to  chloro-chromic  acid  he  confirms.  Dr.  Thomson's  static 

I  ment,  that  perfecUy  dry  phosphorus  is  not  inflamed  by  it ;  it  may  be  even 

I  mehed  in  the  liquid  acid,  but  if  jnoi^  in  the  slightest  degree,  it  will  burn 

with  a  loud  e3q)losion,  requiring  pmicular  precautions.^-^BNioE  En. 

2.  Critical  Interpriiatian  of  bixra  and  asai,  in  a  letter  from  Dr.  Noah  ^ 
Webster  to  the  Rev.  WtlKam  Buckbrnd,  Oxford^  England.^ 

Rev.  Sir — ^T  am  reading  yo.ur  treatise  on  Geology  with  great  pleasure, 
and,  I  hope,  not  without  instruction.  ^  '       . 

Id  the  second  chapter  of  your  treatise  on  Geology,  a  part  of  the  Bridge- 
water  Collection,  you  have  advanced,  the  doctrine  that  the  matter  of  this 
globe  was  created  long  before  it  i^as  reduced  to  lU  pil'^ent  form  or  stat^ 
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for  the  residence  of  the  present  race  oC  men.  This  doctrine  m^ifam 
that  the  first  verse  in  Gepesis  refers  to  the  first  creation  of  the  mauerof 
the  globe,  and  of  the  celestial  orbs ;  and  that  betweea  that  e?ent  and  tlie 
creation  of  man,  an  indefinite  period  of  long  durjOioa  elapsed  beibre  (k 
reduction  oX  the  earth  to  its  present  form. 

Long  l>efore  your  treatise  on  Geology. was  written,  and  anterior  to tk 
modern  discoveries  of  the  remains  of  animals  and  plants  in  the  diiEnat 
formations  of  the  crust  of  thef  earthy  I  had  conceived  the  same  opinioB. 
I  could  hardly  express  my  opinions  better  than  Bi^K>p  Gleig  hasexpceseed 
them  in  4i  note  in  page  32  of  your  book;  Philadelphia  edition. 

My  object  now  is  merely  to  offer  a  few  remarks  on  the  Hebrew  twA 
bora  and  asah,  which  are  used  to  express  creaiion  and  maJdng.  I  sop- 
pose  that  lexicographers  ajid  commentators. have. mistaken  the priovj 
signification  of  bora.  Gesenius  sapposes  the  prin(ary  sen^  to  be  toarf, 
cut  out,  to  carve,  or  to  form  by  cutting  or  carvings,  from  the  notioa  rf 
breaking,  cutting,,  cfr  separating,  inherent  in  the  radical  syllable  "D. 

Bat  this  is  probably  a  mistake^  which  shows  how  imperfectly  the  miA 
eminent  scholars  understand  the  order  in  which  the  various  uses  of  words 
are  derived  'firoma  iHdical  signification.  If  the  primvy  ^^  ^'^^ 
cut,  or  carve,  the  sense  of  being  bom  or  producing  young,  could  Dolbc 
deduced  firom  it*  Yet  Gesenius  himself  thus  interprets  the  word,  in  EieL 
21:30,28:13;  Pd.  104:30.  . 

The  primary  sense,  of  the  word  is  probably  4o  separate  in  some  fonnor 
other,  and  cutting  may  be  deduced  from  that  sen^.  But  in  expressog 
creation-^  the  eense  is  to  produce,  to  drive  out,  or  -  send  forth.  Creti*^ 
was  ti  producing  to  light  or  to  existence  in  a  visible  form.  Thiw<» 
apostle  expresses  the  fact,  a^  Macknight  renders  the  original  words,  i» 
as  I  should  render  them  :  "  so  that  the  things  which  are  seen  wereao^ 
made  of  things  which  appeared ;"  that  is  of  things  pi^evioAsly  ibmMd  aod 
visible.  -  Heb.  11:3.  I  am  the  more  inclined  to  this  opinion,  t*^*"* 
I  believe  the  word  bara  is  our  English  word  bear,  or  of  the  samo  tamh 
coinciding  with  the  sense  in  which  we  use  it  for  the  production  o(  lo^ 
and  of  births.  "^  -         , 

,The  word  asah  seems  .rather  to  denote  the  act, or  process  of  skapi^ 
zn^  fitting  for  use,  by  giving  due  form  to  a  thing.  And  I  would  sugge^ 
it  as  worthy  of  consideration,  whether  the  sense  of  the  passage,  wft 
11 : 3,  in  which  both  of  these  wprds  are  used,  is  not  thi^— Because  tbii 
in  it  he  had  restecf  fi-om  all  his  works  which  God  produced  for  for^MM^' 
created  to  be  reduced  to  a  form  for  use,  or  for  its  intended  purpofics. 
'  For  the  great  variety  of  uses  or  applioatbi^  pf  this  Hebrew  rooJ,  ^ 
the  Introduction  to  my  Quarto  Dictionary. 

These  suggesUons  are  offered  with  fiome  diffidence,  by 

Your  obedient  servant,  N.  WkwtH- 

New  Uayen,  Conaecticut,  Unitad  9tatet,  Nov.  16, 1838* 
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3.  NoHce  of  the  Height  of  Mountains  in  North  CaroUnayJrom  Prof. 
E.  Mitchell,  of  Chapel  HiH  University.  (Taken  from  the  Raleigh  Re- 
^ster  of  Nw.  3,  1836,  and  forwarded  "by  "Prof.  M. ) 

The  younger  MiQhaux,^on  his  Way  froih  the  Valley  of  the  Mississippi, 
in  the  M  of  1802,  passed  through  the  counties  pfYancy  add  Burke,  and 
in  the  small  volume,  Containing  an  account  bf  his  travels,  Uiat  v^as  pub^ 
lished  soon:  after  his  return  to  Paris,  the  opinion  is  expressed,  that  in  thes? 
counties,  the  Alleghany  Mountains  attain  their  greactest  elevation.  He 
mentions,  in  evidence  that  this  belief  is  well  ibunded»  that  his  fa^er 
found  trees  and  plants  growing  upon  tliem  which  h0  did  not  meet  with 
again  before  reaching  Canada. 

'  The  geology  ottJiese  counties  Jias  some  peculiar  features/  They  were  ' 
visited  during  the  last  summer,  for  the  purpose  of  tracing  the  boundaries 
of  theii>rock  formations^  and  ^ong  with  other  cdlateral  objects,  provisioii 
was  made  for  measuring  the  heights  of  their  principal  mountains,  with 
their  bearings  and  distances  fi^om  each  other.  Prof.  Mitchell  in  abetter 
to  the  editor,  dated  University  of  North  Carolina,  May  12, 1838,  remarks 
that  the  reaulti»  transmitted  were  obtained  by  himsel£    He  adds-— 

"  In  their  general  accuracy  T  placed  a  confidence  at  the  time,  which 
has  been  increased  bylhe  publication  of  the  Report  of  the  Surveys  made 
by  the  engineers  employed  by  the  Charleston  and  Ixmisville  Rail  Road^ 
Company.  For  the  height  of  Mount  Washington  I  trusted  to  Worcester 
a»the  best  uuthofity  within  my  reach.  The  difference  in  elevation  be^ 
tWeen  the  northern  and  southern  mountains  is  probaUy  no^  considerate ; 
in  point  of  beauty  there  is  in  some  instances  a^decided.fluperiori'ty  on  the 
side  of  the  latter.  Mount  Washington,  according  to  his  measurement,  ia 
not  so  high  as  the  highest  peak  of  the  Black  I^ountain." 

One  barometer  he  observes  was  stationed  at  l^organtbfi,  and  a  record 
kepit  of  its  movements  by  Ab.  Pearson  of  that  place.  This  served  as  a 
standard.  The  observations  made  at  the  same  time  (nearly,)  upon  the 
tope  of  the  mountains  and  at  Morganton,  furnished  the  data  for  calculat- 
ing their  elevations  above  that  village,  and  the  mean  of  ten  observations, 
on  successive  days,  gave  what  is  pix>bably  a  near  approximation  to  the 
height  of  Morganton  above  the  level  of  the  sea — nine  hundred  and  sixty 
eight  feet  Deducting  from  this  the  decent  to  the  bed  Of  the  Catawba, 
there  remains  only  abotit  eight  hundred  feet  of  fall  between  the  ford  lead- 
ing over  LinviDe  and  the  sea.  "  . 

*  North  of  the  point  where  the  James  River  leaves  the  mountaihs,  the  first 
high  ridge  of  the  Alleghanies  is  called  the' Blue  Ridge.  Tn  North  Caro- 
lina, this  name  is  applied  to  the  range  that  separates  the  eastenuand 
western  waters.  This  is  commonly  the  first  high  mountain,  but  nbt 
always.  The  Table  Mountain^  which  forms  so  fine  and  striking  a  fea^ 
ture  hi  the  scenery  about  Morganton,  is  not  a  part  of  the  Bhie  Ridge,,  but 
a  spur  or  outlier.  It  seems,  when  seen  kom  Morganton,  to  be  a  round 
YoL.  XXXV.— No.  2.  48 
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tower,  rising  perpendicularly  from  the  sanunit  t)f  the  first  range  of  the 
Alleghaoies.  It  is,  in  fact,  a  narrow  ridge,  aflbrding  a  verj  fine  pro^)ect 
of  the  fertile  valley  of  the  Catawba  and  it9  tributaries  or  the  southeast 
and  east,  and  of  nature  in  her  wildest  dress  where -the  Linyille|)ours  over 
the  rocks  along  a  deep  ravine^,  wholly  untenanted  and  uncultivated,  and 
of  a  vast  extent  of  mountain  peaks  and  ranges  on  the  northeast  Its  top 
is  two  thousand  ibdr  hundred  and  fifty  three  feet  above  Mocganton,  and 
a  little  more  than  fifteen  miles  distant  in  a  right  line. 

The  Grandfather,  seventeen  miles  from  the  Tabled  and  twenty  eight 
from  Morganton,  has  hitherto  been  generally  supposed  the  highest  moun- 
tain in  North  Carolina,  But  this  proves  to  be  a  mist^ake,  as  may  be  seen 
in  the  following  table.  There  is  a  mountain  not  far  off"  called  iSae  Grand- 
mother ;  from  being  crowned  with  the  balsam  of  fir  it  is  conjectored  thai 
the  elevation  may  be  twenty  six,  hundred  feet 

The  fioan  Motmiain  is  fifteen  miles  fiom  the  Grandfather,  and  thirty 
five  northwest  from  Morganton,  lying  directly  over  or  beyond  the  Hawk»- 
bilK  It  touches  the  Tennessee  line,  but  the  highest  peaks  are  in  North 
Carolina.  This  is  the  easiest  of  access,  the  niost  beautifiil,  apd  will  best 
repay  the  labor  of  ascending  it  of  all  our  high  mountains.  With  the  ex- 
ception of  a  body  of  rocks  looking  like  the  ruins  of  .an  old  castle,  near  its 
southwestern  extremity,  the  top  of  the  Roan  may  be  described  as  a  vast 
meadow,  without  a  tree  to  obstruct  the  prospect;  where  a  person  may 
g|ilk>p  his  horse  for  a  mile  or  two,  with  Carolina  a^  his  feet  on  one  side,  and 
Tennessee  on  the  other,  and  a  green  ocean  of  mountains  raised  into  tre- 
mendous billows  immediately  about  him^  -It  is  the  dysium  of  a  southern 
botanist,  as  a  number;  of  plants  are  found  growing  in  this  cold' and  humid 
atmosphere,  which  are  not  seen  againtill  we  have  gone  some  hundreds  of 
miles  farther  north.  It  is  the  pasture  ^rround  for  the  young  fatu'ses  of  the 
whole  country  about  it  during  the  summer.  We  found  the  strawberry 
here  in  the  greatest  abundance  and  pf  the  finest -quality,  hi  regard  to  both 
size  and  flavor,  on  the  30th  of  July.  ^ 

The  Black.  Mountain  is  a  long  ridge,  at  a  medium  distance  of  about 
thirty  miles  from  Morganton.  It  has  some  peaks  of  greater  elevation 
than  any  point  that  has  hitherto  been,  measured  in  North  America,  east 
of  ihe  Rocky  Mountains,  and  is  bdieved  to  be  the  highest  mountain  in 
the  jilnited  States.  The ,  Black  Mountain  cost  nearly  a  week's  labor  in 
fixing  upon  the  peak  to  be  measured  and  the  measurement  For  the 
sake  of  comparison  the  folk>wlng  heights  are  .given.  The  first  five  are 
copied  firom  Worcester's  Gazetteer :  . 

Mount  Washington  in  New  Hampshire,  hitherto  accoonted  the 
'     Jiighest  mountain  in  the  United  States — highest  peak,   6,234 
Mansfield  Mountain,  Vermont,        .  ,  .     -  4,279 

Saddle  Mountain,  Mate4chnsetts,    .  .        4,800 

Round  Top,  highest  of  the  Catskills,  ,  .        3,804 
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Peaks  of  Otter,  Virginia,     .  .  3,95^ 

•  Table  Mountain,  Burke,  North  Carolina,     ;  3,421 

Grandfather,  .  :  .      '    .  .        6,556 

Yeates'Knob,  .  .     .       .^  /  .        5,895 

Black,  at  Thomas  Young's,  ,  .        5,946 

Roan,  .  .  .       •     .  .  ,        6,038 

Highest  peak  of  the  Black,  .  .  .        6,476    ^ 

There  are  other  high  n]ountain3~at  no  great  distance  from  those  that 
^ere  measured,  as  the  Bald  Mountain  in  the  western  part  of  Yancy,  and 
the  While  Top  in  Virginia,  which  are  nearly  if  not  quite  as  high  as  the 
|loan.  In  the  southeastern  part  of  Haywood  county,  neat  thg  South. 
Carolina  line,  there  is  a  tremendous  pile,  and  between  the  counties  of 
Haywood  and  Macon  and  the  State  of  Tennessee,  the  Unikee  Mountain 
swells  to  a  great  elevation^  But  these  appear  to  the  eye' to  be  lower  thad 
the  Black.  :  - 

The  Pilgt  Mountain,  which  has  heretofore  enjoyed  great  celebrity,  is 
much  lower  thai\  several  others.  The  asceat  of  the  Black  Mountain  b 
very  difficult  on  account  of  the  thick  laurels  which  are  so  closely  set,  and 
their  strong  branches  so  interwoven,  that  a  path  caniiot  be  forced  by  push- 
ing them  aside ;  and  the  hunters  have  no  method  of  advancing,  when 
they  happen  to  fall  in  with  the  worst  of  them,  but  that  of  crawling  along 
their  tops.  The-  bear,  in  passing  up  and  down  the  mouptain,  finds  it 
wisest  to  keep  the  ridges,  and  trampling  down  Ihe  young  laurels  ad  they 
spring^up,  breaking  the  limbs  from  the  old  ones  and  pushing  them  aside, 
he  forms  at  last  a  sort  of  burrow  above  ground,  through  this  bed  of  vege- 
tation, along  which  he  passes  without  difficulty.  This  is  a  bear,  trail. 
The  top  is  covered  with  the  balsam  fir,  from  the  dark  and  sombre  shade 
of  whose  fbliAge  it  doubtless  received  the  aame  of  the  Black  Mountain. 
The  growth  of  the  tree  is  such  on  these  high  Bummits,  that  it  is  easy  to 
climb  to  the  top  anfl  taking  hold  of  the  highest  branch  look  abroad  upon 
the  prospect.  At  the  time  of  our  visit,  the  mountain  was  6hveloped  in 
piist,  which  prevented  our  seeing  more  than  a  couple  of  hundred  yards, 
and  we  were  so  uncomfortable  from  cold,  that  sotne  of  the  company  urged 
a  return  with  the  least  possible  delay,  and  this  when  it  was  clear  weather, 
at  a  small  distance  below  the  ridge  isind  the  thermometer  at  80°. 

The  temperature  of  a  few  wells  and  springs  is  subjoined.  The  finest 
iced  \^ater  is  a  vapid '  drink,  in  comparison  with  the  pure  element^ that 
gushes  from  the  sides  of  these  western  mountains. 

Wells  on  Chapel  Hill,  Oct.  17,        .  .       '     ,  59^ 

Well  in  Lipfcolnton,  July  16,  .        .    .'  ,  61° 

"        Morganton,  July  16,  .  .  -  .  58° 

Spring  in  Keller's  Fi6ld,     ,  .  .  .  SS""' 

"  Daniel  Moore's  Globe  Settlement,  57° 

"  James  Riddle's,  -    .      /    .    '     '  .  54^ 
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^ing  near  the  top  of  tbe  Grandfother,  .'  ^ 

*'      Ascent  of  the  Roan,  .  .  53° 

''      North  bide  of  the  Black  Bdoantain,  .  .  50° 

..   "      Another^  same  Mountain^        *      .  .  48^ 

4.  JEoml  Shells  and  Banes.-- A  correspondent  writes  from  Wilmiafifli 
Island,,  near  Savannah,  July  16,  1838,— Wilmuigton  Wand  is  atoaed 
in  the  Savannah  river  eight  miles  from  the  sea,  and  would  appear,  tboagi 
surrounded  by  salt  water,  to  be  a  part  of  the  delta  <rf  the  river,  were  i 
not  for  the  vast  beds  of  shells  (principally  oysters)  which  are  fooad  ^ 
it  These  beds  expend  through  all  the  islands  in  this  vicinity^  mdil- 
though  attributed  by  some  to  the  aborigines,  arc  evidently  the  depoabflf 
the  ocean,  as  they  are  found  in-layers  of  uniform  thickness  wherew  tl«y 
have  not  be^n  disturbed.  Under  such  oircurastances  they  are  bw& 
about  three  or  four  feet  from  the  surfaoe.  You  heard,  I  suppose,  of  tk 
discovery  .of,  fossil  bones  made  in  this  Slate  last  spring  while  diggii^  ^ 
canal  near  Brunswick,  t  endeavored  to  lay  h^inds  on  some  of  them,  W 
found  that  they  were  to  be  sent  to  the  Nat:  Hist  Soc.  of  Boston-  Tlief 
were  the  only  bones  ever  found  in  this  State  eicept  those  of  tbe  meg* 
therium.  They  were  at  first  supposed  to  belong  to  the  mastodoo.  w- 
S.J  the  gei^tieman  with  whom  I  reside,  iias  in  his  possession  swne  o(  t» 
bones  of  the  megatherium.  •      '  T.R.I'- 

,5.  Auroral  Arch  in  Vermont.^JEcSpse. 

Burlington,  Vermont,  20th  November,  15H 

To  THE  Editors. — Qentlemen — ^Again  hva  the  same  rcgton,  descnW 
in  your  33d  Vol.,  p.  212,  presented  a  similar  phenomenon,  andktvc 
reasons  there  given,  and  with  the  view  of  obtaining  a  (Certain  par^«i 
order  to  asoertain  the  dbtance  of  these'^wonderfd  phenomena,  iMlot 
scribe  thi^  also  to  you. 

On  the  evening  of  the  7th  of  Sep^mber  I  was .  called  out  by  a  fr*** 
to  look  at  a  reraarkaWe  light    It  extended  to  within  10^  or  15*^of  lk» 
horizon  at  each  e^^tremity,  passing  between  Alpha  and  Zeta  Pegafl,  *^^ 
ing  both  stars  just  clear  nf  its peniunbra,  b^ween  Beta  Cjgn*  ^^ 
LyraB,  enveloping  both  in  its  penumbra,  and  just  N.  of- Arcturua.    A«* 
was  at  8h..30ra.,  and  it  eonjinued  iftearly  unchanged  for  five  miiiat^ 
then  seemed  dbturbed  on  its  N.  edge,  especially  near  Ljrra,  as  if  "f 
current  moving  westerly,  and  contmually  detaching  snwJi  taffomfi 
which,  on  their  se[iaration,  iramediatelj  disappeared.     At  the  a^xoe  tunc, 
the  portion  between'  Lyra  and  Arcturur  was  gready '  bent  toJ^  ^ 
laouth.    In  abbut  5ra.  more  it  entirely  disappeared.    If  I  c*n  trort  »j 
recollection,  it.  was  brighter  than  those  I  saw  last  year.    T^  ^ 
very  bright  and  active  light  in  the  north  at  the  same  time,  and  long  ^' 
wards,  but  exhibiting  nothing  else  uncommon. 
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An  attempt  was  made  to-obtain  an  observation  of  the  late  eclipse  with 
the  following  result  ,  Sun's  center  on  the  meridian  bj  chronometer  llh. 
53m.  53 Bee.    Eclipse  began  by  chronometer  31h  t2m.  50  sec.    Chro- 
nometer gaining  3.87  sec.  per  day.    The  end  ^ns  rnvfAved  in  thick  clouds. 
Yours  with  high  respect,  James  Dean. 

6.  Geologici^  Specimens  from-  the  East  fn£an  Archipelago;  from 
Ja».  T.  DicKiNSjOi^  Miss,  of  the  A.  B.  C.  F.  M. 

8iDgapore,i20th  March,  1838. 

To  Peof.  Silliman. — Dear  8ir — I  send  by  a  friend,  Mr.  Hope,  a  few 
geological  specimens  which  I  collected  not  long  since  daring  a  voyage 
among  the  islands  of  the  Indian  Archipelago.  The  specimens  are  very 
small  for  convenience  of  transportation,  and  their  value,  if  they  have  any, 
is  derived  only  from  the  fact  that  they  are  from  highly  interesting  islands, 
which,  if  I  mistake  not,  are  little  known  to  geologists. 

The  Ternati  specimens  aire  most  of  them  fromE  the  top  of  th^  moun- 
tain, 5060  feet  high,  and  exhibit  the  ti-ap-rock  in  all  stages  of  fusion. 
The  mountain  is  a  volcano,  the  crater  of  which  was  emitting  ^moke,  bat 
no  flame,  at  the  time  we  visited  it. 

The  coal  from  Borneo  was  ibund  ta  situ  among  the  hills,  and  tnay  pro> 
^bly  be  fotind  in  any  quantity. 

The  rock  of  the  island  of  Singap(Mre  is  aff  red  sandstone,  tK)  far  as  I 
know.,  In  some  places  the  sandstone  has  fragment^  of  quartz  imbedded 
in  it       ~ 

The  mountains  of  the  Malay  peninsnla  are  granite,  and  so  also  are 
tliose  of  (Ik>chin  China.  The  islands  east  and  south  of  Borneo  are  trap, 
and  abound  in  volcano^.  Beginning,  then,  at  the  north  and  west,  we 
have  granite — next,  proceeding  towards  the  south  and  east,  we  find  sand- 
stene^-and  next,  trap.  '         , 

Remark. — ^The  specimens  sent  by  Mr.  D.-fiiUy  sustain  his  opinions;  ' 
and  there  are  among  them  also  very  "beautifiil  chalcedonies  and  agates 
from  the  hills  and  beach  at  Mindanao. — ^Eds. 

7.  Resemblance  to  an  Aurora, — Extract  of  a  letter  from  Georgv 
GiBBS,  Esq,^  dated  New  York,  Nov.  26,  1836. — A  druq^gist's  store  in 
Pearl  street  was  burnt  in  the  evening  and  while  the  air  was  filled  with 
snow,  (a  slight  fall  took  place  during  the  night,)  and  a  column  of  pale 
light  shot  up  from  the  blaze  as  high  as  the  zenith*  (in  appearance.)  It 
was  entirely  distinct  in  color  from  ^  light  of  the  fire  or  smoke^  being 
stationary-,  higher,  and  slender  like  the  mast  of  a  vessel.  It  was  to  the 
south  of  where  I  stood  and  about  a  mile  off,  and  Was  noticed  by  others  at 
the  tiroa  I  had  no  doubt  of  its  being  an  artificial  aurora.  You  will  be 
able,  perhaps,  to  explain  it  if  not 
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Ararmeetda^          .        .        ,        .        .        .  +90° 

Coldest  day     ...        .        .        .        .        .  —18 

RftngeofThermometer^         .      ' 108 

Number  of  days  Clear     .        .        .  -      .        ,        .  .        -  135.25f 

«*  V  «•    «i     Cloudy           .        .        .        .        ^  .        .  132.75   . 

"      "    "    Rain      .  ,     ..      .        .        .        .  -    .        .  34.25 

"      "    "    Shower* 9.50       ^ 

€<     a    *i    fog     ' ,   ..  .        .2.25 

«      «    "    Snow •  .  •        •  13.00 

Number  of  days  obsenred                .        .        .1  .  327.00 

Number  of  days  of  Westerly  windff                ^       .  .        .  200.0 

«*      •*    "         Easterly        "            .        .'        :  .        .      32.0 

itr      a    it          pjorth            «            .        .        .  .        .  56.5 

"      ;*    "         South        '    "            .        .        '  •        •  28.5 

Number  of  days  obsepred       .        .-      .        .    .    .  ;       .,  327,0" 

Mean  Temperature,  1836        .......  40.43 

•    "             "             1837        .        .       .        :      .  .        .  41.22 


MONTHS. 

BAROMETER. 

THERMOMETER.    1 

Max. 

Mln. 

Range. 

Max. 

Mln. 

Range. 

January  .    . 
February 
March.    .    . 
April  .    .    . 
May    .    .    . 
June   .     •    . 
July    .    .    . 
August    .    . 
September   . 
October  .    . 
November    . 
December    . 

36.212 
30.384 
30.484 
30.112 
30.118 
30.100 
30.159 
30.242 
80.332 
30.370 
30.400 
3a534 

28.776 

29  322, 

29.268 

29.040 

29.334 

29.278 

29.501 

29.431 

29.455 

29.450- 

28.700 

29.^oa 

1.436 

1.068 

1.216 

1.072 

,884 

.822 

.658 

'  .816 

.877 

.920 

1.700 

1.334 

+  34 

+  38 
+  49 
+  60 
+  80 
+  90 
+  90 
+  80 
+  81 
+  68 
+  4^ 
+  45 

—18 
—15 
—13 
+  22 
+  20 
+  49 
+  5$ 
+  46 
+  41 
+  30 
*   +   2 
—14 

52 

53. 

62 

38 
60 
41 
38 
34 
40 
38- 
47 
5P 

Means. 

30,287 

29.313  i 

^ 

SUDDEN   FLUCTUATIONS   IN   THE  BAROMETER,  .&C.   1837.       . 

Date. 

Incbeaand 
parts. 

RlHeor 
fall. 

In  what 
time; 

Remarks. 

Feb.  11     .     . 
Oct.  17  to  18. 
20. 
Nov.  23    .     . 
Pec.  26  to  27. 
27  to  28., 

.,      .460 

.884 

.540 

.     .700 

1.018 

.570 

rise. 
faU. 
iall. 
fall, 
rise, 
fall. 

12  hours. 
29  hours. 
12  hours. 
24  hours. 
24  hours. 
24  hours. 

Wind  i.  and  S.W. 
«      S.  E. 

«      S.W. 

«    w. 
«    w. 

Temperatare.of  Well,  Botanic  Garden— iGl  fe^td^ep., 

Sept.  1835^  ta  Angust,  1836  .  46°  Fahrenheit. 

Sept.  1836,  to  August,  1837    ...   46^2       "       . 

Storms^  Phenomena,  4^. 
October  18th.— Wind  and  rain.— 17th.— Wmd  S.— Shifted  to  S.  W. 
on  18th.— Commenced  to  blow  hard  at  1|  A.  M.  of  the  18th. 
Barometer  fell  from  9  A.  M.  of  17th  to  2  P.  M.  of  18th,  .884— 
suddenly  rose  to  30.168  at  9  A.  M.  of  the  19th. 
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October  ahh.— WM  Mid  rain.— 9  P.  M.  of  the  Idtb,  ^ind  N-  E.— Barometer 
30.038  biow-iog  fresh-^TbenBometcr  37,  fkllitae.    At  half  pan  3 
A.  M.  of  20th,  wind  shifted  to-S.  E-  and  stonn  began.— Between 
4  and  5  A.  M.  blew  a  gale,  h^avy  rain  in  aquaU^^Baroraeter 
falling  rapidly.— 9  A.  M.  etonn  still  rtging— 10,  began  to  abate, 
and  shortly  after  wind  ahtfted  to  S.  and  gradually  died  away.- 
FaU  of  Barometei*  .540  in  12  hours— i^ain  &llen  half  an  inch. 
25th,— Snow  storm- from  N.  by  W.— began  4  A-  M. — paowed  ^  11  A« 
M.  and  then  rained  all  day— heavy  wind. 
NoTember  4th  to  5th.>— Gale  from  N.  W.  with  snow— began  8  A.  M.  of  4th. 

'  14lh.— Very  brilliant  Aurora— commenced  at  6  P.  M.— ^t  half  past  8  at- 
tained its  greatest  splendor— magnificent  crimson  pencils,  darting 
from  the  zenith  to  E.  and  W. 
]6lh.— Heary  snow  storm  fit)m  N.  E.— commenced  3  P.  M'.— lasted  till 

.    7P.  m;  .      '       , 

19th. — Steady  rain,  set  in  at  lO  P.  M.  snd  continued  without  intermission 
'     during  the  20th,  2l8t,  to  9  P.  M.  23d— at  which  period  stopped,, 
vrind  N.  E.^bIowing  fresh— Barometer  28.878. . 
23dj  24th,  25th.— Heary  andx^ntTnued  gale  from  S.  W.— Snow  on  25th. 
November  3Qth  to  December  13th. — ExCraerdinary  mild  season — warm  rains-r-nav- 

igation  open — stetmere  plying  to  the  13th  December  inclusive. 
December  21st. — Coldest  day — Thermometerv,arying  fron^^— 14  to  -^Id  aocordiiig 
to  situation.  » 

fi6th. — Extraordinary  rise  and  fall  of  Barometer — 

9 A.M. 36th,  .  .  29516 
"9  A.  M.  27th>  .  .  30.534TiBe  1.018 
9  A.  M.  28th,  .  .  29.964  faO    .570 

9.  Geological  /Surveys, — Many  engfagementB  and  datiesr  have  caused 
us  to  fall  in  arrears  in  regard  to  several  valuable  geological  reports,  par- 
ticularlj  of  New  York,  Maine,  and  Massachusetts  ;♦  but  without  proffer- 
inga  pledge  we  may  not  have  it  in  our  power  to  redeem,  as  soon  as  we 
could  desire,  we  trust  that  we  shall  be  able  here^r'to  gratify  our  own 
wi^es  by  doing  justice  to  able  and  faithful  explorers  in  these  different 
and  responsible  fields  of  scienee-and  economics-     ^ 

10.  Dr,  ManielTs  WmJers  df  Crtology, — ^This  fine  work  was  men- 
tioned fully  in  pur.^iHy  number.  Although  it  was  published  in  London 
only  in  March,  the  aecond  thousand  of  copies  was  nearly' sold  in  Septem- 
ber, and  a  new  edition  is  expected  early  in  the  present  year,  I8d9. 

Arrangements  have  been  made  with  the  author  ancTpublbber  by  which 
Mr.  A.  H.  Maltby  of  New  Haven  will  publish  the  new  edition  in  this 
country  as  soon  as  it  can  cross  the  ocean,  and  by  the  author's  approba- 
tion it  will  appear  under  the  direction  of  t^t)f.  Silliman  with  introductory 
remarks  by  him :  paper^  type  ^nd  iDustratiotis,  identical  with  those  of  the 
London  edition. 

•  We  now  add  thosa  of  Vu-ginia,  1st  and  2d  reports,  1^6  and  7  by  Prof.  W.  B. 
Rogers^  PhiJa.  1838,  and  of  New  Jersey,  2d  edr  183$.«:-£Dt. 
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11.  Mr.  BdkewdPs  Geab^^."— Third  American  frositho  fifth  English 
edhion-of  1838,  revised  and  improved  by  the  author  -./the  American  edi* 
tibn,  by  Bi  &  W.  Noyes,  of  New  Haven :  with  an  Appendix  by  Professor 
Sillimant  8vo.  pp.  600. 

Mr.  BakewelFs  excellent  treatise  is  well  known  in  thi?  country,  in  con- 
sequence of  the  two  American  editions  that  have  been  already  publbhedj 
its  plan  therefore  requires  no  explanation,  and  commendation  would  be 
qaite  superfluous  in  the  ca^  of  a  work  already  approved  and  extensively 
adopted  at  home  and  abroad.  Mr.  Bakewell  has  added  a  new  chapter 
on  the  general  removal  and  disappearance  of  the  coal  strata  raised  by 
faults  above  the  surface  of  the  ground.  The  former  editions  were  par^ 
ticularly  full  and  instructive  on  coal,  and  this  chapter  is  a  valuable  addi- 
tion. ^ 

The  American  editions,  that  of  1829,  from  the  third  English,  and  of 
1833,  from  the  fourth,  were  edited  by  Profes^r  Silljman,  with  the  author's 
privity  and  approbation,  and  l>y  his  request  this  third  edition  is*  passed 
over  to  the  American  public  through  the  same  editorial  supervision ;  with 
a  view  of  rendering  the  work  more'usefbl,  an  appendix  wiU  be  added  by 
the  editor^  containing  a  condensed  summary  of  tho  ground  before  occu- 
pied, with  siich  corrections  of  fact  and  theory  as  appear  necessary..  This 
reprint  is  executed  in  good  style,  and  numerous  typographical  errors 
liave  been  corrected. 

12*  Elements  of^Oeohgy;  by  Charles  Ltell,  Esq.,  F.Il.S.,  &c. 
&LCi^  London,  Aug.  1838,  pp.  M3,  1  Vol.  large  15hno. — ^These  elements 
are,  as  may  be  supposed,  an  abridgment  of  Mr.  LyelPs  large  and  well 
known  work,  the  Principles  of  Geofogy.  This  is  a  new  work,  and  very 
fully  illustrated  by  figures,  chiefly  superior  wood  cuts,  of  great  precision 
and  beauty :  there  is  one  colored  ideal  section  of  ^art  of  the  earth's  crust; 
explaining  the  theory  of  the  four  great  classes  of  rocks. 

Those  who  are  acquainted  with  the  author's  previous  Works,  will  expect, 
what  they  will  find,  a  lucid  and  masterly  exposition  of  the  ^ience.    This, 
work  might  well  be  styled,  "  Institutes  of  Geology." 

It  presents  ihe  elementary  facts,  perspicuously  arranged  and  described, 
and  the  philosophy  of  the  sdence  is  such  as  those  familiar  with  ita  more 
profound  discussions  will  readily  appreciate.  We  understand  that  this 
work  is  in  the  press  at  Philadelphia,  by  Kay  &  Brother^  and  that  it  ipay 
be  expected  to  appear  early  in  the  spring  of  the  present  year,  1839. 

r  x 

13.  Dr.  Lewis  C.  Beck's  Manual  of  Chemi^ry;  3d  edition,  with  nu- 
merous wood  cuts :  New  York — 1838 :  pp.  482,  large  l2mo.^^The  order 
of  this  work  is^— Definition,  Attraction,  Heat,  Light,  Electricity,  Galvan- 
ism, Magnetism  and  Electro-Magnetism,  Elementary  Bodies,  Supporters 
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of  Combosticm  ox  Electronegative  Bodies,  Non-HetiDk  GembotifakiQr 
Electro-Poskive,  Bodies,  Metals,  Organic  Bodiee,  Vegetable  and  AaiBd, 
with  an  Apt)endix.  ^  . 

This  order  is  probably  the  most  unexceptionable.  There  is  no  pafa 
luarangement ;  npne  that  wU!  ayeid  inoonvenient  antipipatioos,  or  tk 
will  bring  into  one  group  all  the  members  of  the  same  subject  Thebtt 
course  is  to  anticipate  as  little  as  possible ;  to  expUia  the  natoie  d  the 
materials  which  we  must  employ  so  for  as  tb  render  oar  processes  ioiei' 
gible,  and  to  revert,  as  far  as  necessary,  so  that  either  iooner  or  later,  eiv! 
thing  win  be  explained.  This  course  Dr.  Beck  has  judiciously  pomei 
and  his-work  is  a  perspicuous  and  condensed  abfltract  of  the  seieoce,ii' 
is  well  adapted  to  the  object  for  which  it  .was  writteD.- 

14.  NoHu  of  a  Mcmufd  of  Qmckohgy  &teording  to  tht  sysim  W 
.  down  by  Lamarck,  ioith  the  late  (mprovemerUs  by  De  Blainfiui,  k 

students ;  by  Thomas  Wyatt,  M.  A.,  iq  a  letter  to  him  from  Isaac  Lu, 
Esq.,  dated  PhUadelphia,  December  19, 183a—*'  nearJSir^I  bift  a- 
amihed  your  'Maniialbf  Conchology,'  formed  from  the  works  of  Li»»« 
and  BhtinviHe;  and  consid^  it  well  adapted  to  tbe  introduclioa  of  (fce* 
dent  into  the  science  of  conchology.  The  plates,  which  are  fron  tbe » 
cellent  work  of  BlainviHe,  are  generally  very  well  done^  and  C9}ealmd» 
aid  the  tyro  in  obtaining  a  knowledge  of  the  genera  of  this  Bien<«| 
branch  of  natural  history. 

"  I  sincerely  wish  you  success  in  this  work,  which  must  have  cortjw 
much  labor.  ^^houM  it  pass  to  another  edition,  I  would  advise  tkc  Mff- 
tjon  of  a  plate  with  the  various  parts  of  dhells^  with  proper  defiaiw* 
in  the  text  The  name  of  each  shell  shimild  also  be  txpon  to  P^ 
thl-oughout"       - 

Mr.  Lea  has,  with  good  reason,  commended  the  plates  odfas^tn, 
and  it  is  no  small  advantage  that  they  are  printed  on  excellent  pip*'' 
which  will  bear  using  both  by  the  quiet  student  and  the  traveller.  ^ 
cers  of  the  navy  and  in  the  merchant  service,  wiU  find  this  a  veiy  ci*' 
venient,  and  we  doubt  hot;  useful  manual,  by  which  to  direct  their  ok*'' 
vations  while  collecting  shells  to  enrich  their  own  cabinet  as  wefl  tf  ^ 
of  public  in^itutions  apd  of  priVato  individuals. — ^Elna. 

15.  Euhgiums  on  the  lait  Dr.  NATHANtBL  Bowditch.— The  dea4» 
this  distiogttbhed  man  produced  a  strong  impression  on  the  pab/ic  nm 
and  called  forth  many  tributes  of  respect  Three  eufegiums  were  ^ 
nounce4,  severally,  by  the  Hon.  Judge  White,  at  Salem,  and  itlW*^ 
Rev.  Alexander  Young,  and  by  Hon.  John  Pickering,  tbe  latter  ^'^^ 
American  Academy,  May  ^,  1838.  iHi,  Young's  dijcooi»^  "^^ 
particular  request,  revised  for  this  Journal,  and  appeared  in  theOctoW 
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number.    Tbis,  ^refore,  has  abeady  spokeh  fiw  itself  m  our  pages,  and 
has  been  rec^ved  with  warm  inlorest  and  gratifiea^tion  by  the  public. 

'  The  eulogtum  of  Judije'White  b  a  delightful  compo^tion,  replete  with 
eloquence  and.  literary  beauty,  itfid  warm  with  affectionate  respect  kk 
the  great  philosbpher  whom  it  commemorates.  Being  the  j^oduction  of 
a  townsman  and  cotempcH'aijr/  like  Mr.  Young's,  it  predents  graphic 
fetches  of  his  life  and  character,  both  in  the  forming  >  and  mature^ 
stages,  and  does  equal  honor  to  the  head  and  heart  of  the  writer^  and  to 
bis  noble  subject 

The  eulogium  of  Mr.  Pickering  is  a  chaste,  classical  composition,  idto- 
getber  worthy  of  its  author,  (and  this  is  no  stinted  praise.) 

In  unity  with  the  character  of  the  learned  body  before,  which  it  was 
delivered,  and  of  which  Dr.  Bowditch^-was  president,,  it  pre^nts,  as 
its  peculiar  chiu'acteristics,  a  masterly  analysis  of  the  scientific  labors 
of  Uiis  eminent  man.  Performed  in  the  midst  of  arduous  and  respon- 
sible business^  and  of  numerous  social  engagements  and  duties,  which 
touched  his  warm  heart  as  much  as  science. filled  hb  dear  intellect,  his 
philosophical  labors  were  enough  to  hare  absorbed  a  powerful  mind,  un- 
shackled by  common  cares.  It  is  remarkable,  that  the  eulogist  of  this  em- 
inent man,  by  the  manner  in  which  be  has  executed  his  delicate  task, 
bringing  literature  and  science-  into  beautiAil  harmony,  should  have 
^Tinced  that  Dr.  Bowditcb  was  not  alone  in  reconciling  cpuflicting  du- 
ties. Every  wise  and  good  American  must  feel  proud  that  his  country 
has  produced  a  subject  of  3uch  de9ei:yed  eulogy,  and  gifted  minds  and 
hearts  to  appreciate  sucli  taleqts,  attainmentSy  and  virtues. 

1ft  The  Science  ef  Qeohgy,  from  tie  Olasgqw  Treatises,  with  addi^ 
turns;  first  American  edition.  Common  School  Treatises,  No.  I. — ^This 
little  work  of  7^  pages,  is  neatly  printed^  with  good  illustrations  pn  wood, 
and  is  issued  at  New  Haven  by  K§l  W.  Noyes.  It  is  well  adq>ted  to  be 
usefiil  in  the  education  of  young  people,  bei^g  judicious  in  selection^  and, 
perspicuous  and  attractive  in  style.    .  . 

17.  Dr,  Charles  T  JacTcsorCs  Reports. on  the  Geology  of  Mainer-^ 
It  has  been  impossible  for  us  to  notice  in  Che  present  number  Dr.  Jack- 
son's very  valuable  reports,  being  the  second  on  the  geology  of  Maine, 
and  the  9ec(»d  alsa  on  Uie  geology  pf  the  public  lands  of  Maine  and 
Massachusetts. 

These  reports  together  occupy  about ,300  pages,  with  appropriate  illus-^ 
trations.    They  correspond  with  what  we  might  expect  from  Dr.  Jackson, 
being  able  and  perspicuous,  and  eminently  adapted  to  do  honor  to  the 
State,  and  to  promote  its  vital  interests.  ,,.',/ 

We  trust  that  the  good  sense  and  patriotism  of  the  government  of  Maine 
will  carry  out  this  noble  work  nntil  it  is  entirely  finished  und^  Dr.  Jack- 
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son's  able  and  efficient  niana^ment  No  tim^  for  a  fiiU  comf^etion  of 
tbb  great  labor  can  be  so  good  as  the  present ;  an  abandoiunent  would 
bemoel  anwi^,— eren  a  snspension  highly^  injurioos^  and  in  point  of 
60onoDi7i  yerj  improTident  and  wastefiil.. 

18.  CatSniU*  or  Indim  Pipe  St4m^,~Dx\  Jackaon,  of  Boston,  has 
analyzed  A(r.  Catlin's  pipe  stone  irpm  Coteau  du  Prairie,  which  is  not 
steatite,  bat  a  new  comptyind  Tery  similar  to  agalmatolite,  it  being  com- 
posed of  in  100  grains :         ' 

Water,       -'-        --        -.-        -  8.4  grs, 

SiKca, 48.2  " 

Alumina,   -        -        .....        -  28.2  " 

Magnesia,        *  -        -        ..,.-.  6.0  " 

Perox.  iron,        -        -        -        -        -      ...  6.0  *' 

Ox.  manganese,           ;        -        .        .       ^  0.6  " 

Carb.  lime,         -        -        ...        .  2.6  " 

Loss,  (prol^aUy  magnesia,)  -        -        -       >r  1  " 

The  carbohate  of  lime  is  not  an  essential  ingredient,  but  is  mixed  in 
fine  particles; 

The  CaUinite  evidently  exists  in  pseudo  strata  or  tabular  sheets,  and 
OTerlaid  by  quartz  rock,  glazed,  as  if  from  the,  action  of  fire,  while  the 
surface  is  carved  with  bird  tracks,  called  by  the  Indians  the  points  or 
^)0t8teps  of  the  great  spirit. 

19.  Encike's  Ccntiet, — The  proximity  of  this  body  to  the  earth,  during- 
its  return  in  Ihe  latter  part  of  the  present  y^r,  has  rendered  it  an  object 
of  peculiaf  interest  to  astronomers.  It  was  seen  in  England  as  early  as 
die  2l8t  of  September,  but  as  yet  no  foreign  observations  upon  it  have 
readied  us.  Unfortunately,  an  ephemeris  of  this  comet  was  not  obtained 
in  this  country  uhtil  the  middle  of  November,  at  which  time  it  bad  passed 
the  circle  of  perpetual  apparition,  and  was  visible  but  for  an  hour  or  two 
in  the  evening  afler  sunset.  It  was  first  seen  in  thb  country  on  theiTth 
of  November,  and  at  a  number  of  places  simultan^oudy ;  at  Yale  Col- 
lege, New  Haven,  at  the  Wesleyan  University  of  Middletown  in  this 
State,  and  iX  Philadelphia.  It  had  then  recently  passed  the  point  of  its 
nearest  approach  to  the  earth,  which  was  about  21  millions  of  miles,  and 
was  visible  to  the  naked  eye  as  a  star  of  the  4.5  magnitude. 

We  have,  as  yet,  heard  of  no  regular  series  of  observations  upon  the 
comet  made  in  this  country.  But  few  days  remained  afler  its  discovery 
before  it  should  disappear  In  the  ei^ening  twilight,  and  its  proximity  to 

*  Afler  Mr.  Catlin,  the  celebrated  traveller  in  the  West,  and  the  successfiii 
iMin^  of  Indiana,  their  costume,  the  «oenery  of  their  conntryi'^kc. "  His  Indian 
loiiaeutti  is  a  moat,  intereating  and  uniqae  ooUeotion* 
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tlie  horizon  promised  iiule  reward  ta  any  eflbrts  thai  might  be  bestowed 
upon  it  It  was  observed  here  with  the  14  feet  reflector  of  Mr«  Smith, 
described  in  the  last  number  of  this  Joomal,  and  with  particular  refer- 
ence to  its  size  and  actual  appearance.  There-was  no  decided  or  clearly 
defined  nucleus,  but  its  degree  of  condensation  towards  the  center,  was 
about  as  much  as  in  the  kind  of  nebulae  described  by  Sir  J.  Herschel  as 
^  suddenly  much  brighter  in  the  middle."  The  nucleus  was  excentric, 
the  coma  being  less  extensive  on  the  side  opposite  the  sun  Uian  elsewhere. 
The'  greatest  diameter  of  the  comalivas  jn  this  telescope  fuUy  12^;  its 
least  not  more  than  f  as  much,  and  in  the  dii'ection  of  a  line  drawn  to- 
wards the  sun.  The  expected  occultation  of  the  star  t  Herculis,  which 
was  not  visible  in  Europe,  was  observed  here.  It  did  not  occult  it,  but 
preceded  it  when  nearest  by  about  10  or  1,5  seconds  of  time.  A  small  star 
of  the  9th  or  10th  magnitude  about  5'  south  preceding  t,  was  almost  central- 
ly occulted,  but  before  the  nucleus  had  quite  reached  it,  the  comet  was  too 
low  to  be  observed ;  the  nucleus  had  approached  within  30"  of  the  star, 
and  in  a  few  minutes,  would  have  either  occulted  it  or  passed  very  near  it 
on  the  side  next  to  t  Herculis. 

-  The  Biblioth^ue  Universelle  of  Geneva  gives  an  abstract  of  the  Ephe- 
meris  of  this  comet,  as  calculated  by  M.  Bremiker,  under  the  direction  Of 
M.  Encke.  Its  present  return  is  peculiarly  interesting  on  account  of  its 
near  approch  to  Mercury,  from  which  its  nearest  distance  b  not  two  mil- 
lions of  miles.  The  perturbations  of  the  comet,  ariafng  from  this  so 
close  proximity  to  the  planet,  will  furnish  data,  fVom  which  the  mass  of 
Mercury,  hitherto  litde  more  than  conjectural,  mUy  be  known  to  a 
great  degree' of  exactness.  The  full  advantage  of  these  data  for  the  cal- 
culation of  the  mass  and  density  of  Mercury,  will  not,  however,  be  real- 
ized, until  future  returns  of  the  comet  have  more  completely  fixed  its 
elements.  '     ' 

It  is  somewhat  remarkable,  that  sixlce  the  return  of  Halley's  comet,  no 
other  than  this  has  been  seen  in  any  part  of  the  world.  E.  P.  M. 

Yale  CoUege,  December  29/1838. 

20.  (jhave  of  Godfrey ,  the  inventor  of  the  Quadrant  ^  and  of  Charles 
Thomson, — ^It  will  be  interesting  to  the  firiendsof  science  to  learn  that 
the  remains  of  Thomas  Godfrey,  the  undoubted  inventor  of  the  Quad- 
rant, have  been  rescued  from  obliv'ion  and  removed  to  the  beautiful  cem- 
etery of  Laurel  Hill,  near  Philadelphia.  Mr.  Godfrey  had. been  interred 
on  the  farm  of  his  father,  near  Germantown ;  in  the  coilrse  of  time,  the 
family  burial  ground  was  crossed  by  a  cart  ro%d,  and  the  old  aoapstone 
monument  of  the  father,  bearing  date  1705,  was  knocked  regularly  by  a 
cart  wheel  every  time  it  passed,  and  was  thus  much  diefaced.  This  em- 
phatically exhibits  the  folly  of  interring  on  farmsj  which  must  pas^  in  this 
country,  afler  a  few  generations,  into  other  families. 
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ApptecMliof  fiiBj  the  diacorery  <d  Godfrey,  and  aazioiia  t&  preveoi  a 
iiiHber  dcteentftOB  of  the  grate,  the  anoalial  of  PbUftddphia^  John  F. 
Wataoa,  Esq.,  who  ledides'Jii  Crernaiitown,  has  had  the  remams  of  God- 
frey, of  his  fiuher  and  siother,  and  of  a  small  chUd,  aUdisintened  with 
■oitaldeeaie,  and  we  are  happy  to  add,  that  tbe^  managers  of  the  Lanrd 
Hill  cemetery  hiife  erected^  soitable  lomh  ov^  4he Temaina  The  friends 
of  science,  when  riewing  this  already  celebrated  spot,,  will  not  forget  to 
Tkot  the  tombs  of  Godfrey^  the  inTentor  Df  the  doadrant,  and  of  Charles 
Thomson,  the  first,  and  long  the  confidential  Secretary  at  the'  Continen- 
tal Gongiess,  also  to  be  lonnd  appropriately  ornamented  in  die  same  cem- 
elery.  It  is  high  time  other  attempts  were  made  to  perpetuate  the  mem- 
ory'of  the  great  and  gooid  men  ef  Uie  Revplaticm.— Cbsi.  by  Mr.  Snkk 
of  1k$  Fkiia.  Librmy. 

31.  Itarble  and  Serprntint  in  Vermont, — ^We  have  received  some  bean- 
tifiil  marble  tabkts  from  Vermont  through  Mr.  Hock  Hills,  agent  of  the 
BUuk  River  liarbk  and  Mwmufactwfing  Company, 

The  quantity  is  stated  tq  be  inexhaustibly. 
.  The  marble  proper^  is  in  the  town  of  Plymouth^  county  of  Windaldr, 
twenty  five  miles  we^t  of  Connecticut  river. 

Some  of  the  pieces  sent  to  us  haye  a  white  basis,  with  a  faint  blush  of 
red,  and  varied  by  clouds  of  a  lig}it  chocolate  color ;  the  structure  is  sub^ 
crystaUme^  almost  compact,  and  ^  same  is  true  .of  other  pieces  whose 
basis  is  Uack,  but  beautifully  pictured  by  white  spots^  tinted  in  some  parts 
with  graj.  The  whi)be  is  often  elongated  into  ^gur^s,  having  consider- 
able regularity,  sometimes  almost  cylindricid^  and  su^esting,  at  a  tran- 
sient glance,  the  idea  of  imbedded  elicrioites,  or'  other  organic  remains. 
It  is  scarcely  necessary  to  remark^  that  this  is  not  the  fact^  and,  indeed, 
the  geobgical,character  of  the  country  from  which  the  marble  comes^  is 
primary,  and  desttUHe  of  orga^jc  bodies.  "  . 

The  serpentines  and  serpentine  marbles^  ar^  from  the  neighboring  town 
of  Cavendish. 

The  color  presents  every  shade  of  green,  and  becomes,  by  easy  transi- 
tions,  deep  leek-green  and  almost  black.  A  piece  of  the  latter  color,  12 
inches  4)y  10,  now  lies  before  u%  and  is  so  highly  polished  as  to  be  a  good 
mirror;  it  is^  indeed,  very  beautiful.  The  lighter  colored  pieces  have 
considerable  resemUance  to  the  Verd  Antique  of  Milford,"^ Connecticut 

We  cannot  doubt  that  these  materials  will  prove  important  both  to  nse- 
fhl  and  ornamental  architecture.  The  pieces  before  us  are  all  very  firm, 
and  would  indicate  good  quarries. 

The  serpentipe  graduates^  ^e  are  informed^  into  soapstone  of  an  ex- 
cellent quality,  and  the  distance  of  the  quarries  of  serpentine  and  so^ 
stone  from  the  river  is  less  than  that  ojTtfae  marble.  We  observe  in  these 
serpentines  magnetic  oxide  of  iron  and  chrdmate  Df  ircm,  both  so  charac- 
teristic of  serpentine  formations. 
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-      ^.  Oil  from  Vmte  Fish,  ' 

IVf  adison,  September  12, 1638. 
To  Prof.  Silliman. — Respected  iSitr— The  question  has  oRen  been 
propoeed  to  me,  whether  by  some  chemical  or  natural  process,  the  oil 
cpptained  in  our  ''  white'^  fish  .might  not  be  esctracted  without  material 
detriment  to  thep  a9  a  manure.  Ypu  are  probably  aware  that  in  our  yh 
cinity  we  rely  in  a  great  mejisure  upon  these  fish  as  a  manure  ibr  the 
^' worn  out  lands."  For  this  purpose,  at  least  one  hundred  and  fifty  of 
our  most  active  men  are  in  the  season  engaged  in  taking  them.  The 
number  taken  yearly  is,  upon  ayeragey  fifteen  millions.  It  has  been  as- 
certained by  repeated  experiment,  that  these  fish  contain  half  a  gill  of 
pure  oil  apiece.  By  those  who  made  the  Experiments  (who  at  the  time 
consulted  you  upon  the  subject,  viz.  1814  or  '15,)  the  remnants,  after  th0 
extraction,  were  applied,  side  by  side,  with  fish  just  taken,  and  no  mate- 
rial difference  noticed  in  the  crops.  Th^  at  that  tim^  extracted  from  7000 
fish^  value  $7,  a  barrel  of  oil,  value  at  that  time  $2t5;  the  process  was  very 
tedious  and  filthy.  From  j^ese  premises,  sir,  I  wish  to  ask  of  you,  weedier 
the  0)1  contained  in  these  fish  can  be  purified  firom  the  othermatters.  Does 
the  principle  of  manure  consist  in  the  solid  material  parts  of  the  substances 
used,  or  in  a  gas  arising  fi-om  the  decomposition  of  such  materials  ?  Is 
the  oil  the  principal  source  of  manure,  and  if  so,  in  what  ratio?  I  have 
been  induced  to  solicit  your  opinion  in  this  matter  from  a  convicdon  that 
a  very  large  profit  may  be  realized  fi'om  a  disposition  of  the  fish  in  the 
manner  suggested,  provided  any  method  can  be  devised  for  effectually 
separating  the  oil  from  the  other  pai^.     . 

•       ,  Yours  with  great  respect, 

>V.  W.  Wilcox,  A.  M.,    * 
Prec.  Lee's  Acadeiny. 

.  Being, finable  to  suggest  any  thing  satisfectdry  in  reply  to  the  letter  of 
Mr.  Wilcox,  we  give  it  publicity,  m  the  hope  that  it  may  elicit  infiirma- 
tion  fix>m  others, — Eds.  - 

^,  Calcium] — ^We  learn  from  Prof  Robert  Hare,  that  he  has  recently, 
by  a  new  process,  obtained  calcium,  the  metal  of  lime,  in  considerable 
quantity.  His  process  is  new^  and  we  will  not  presume  on  a  private  letter 
for  any  of  the  details  of  procedure,  or  of  the  properties  of  the  metal^  of 
which,  we  trust,  the  public  may,  ere  long,  receive  a  notice  fi*om  Dr.  Hare 
himself  r  ^     '  _ 

24.  N,  Dunnes  Chinese  collection  at  PhUadetphia^  communicated. 
— ^It  would  b6  difficult  to  name  a  subject  that  has  puzzled  the  learned 
world  so  much  and  so  long,  as  the  accurate  delineation  of  tjie  char- 
acter of  that  wonderful  and  unchanging  peo}>le,  the  Chinese.    The 
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English  embissies  added  something  td  ovr  knowledge  of  the  heretofore 
little  explored  inferior  of  the  country,  and  aome  light  waa  difinaed  re« 
apecting  the  condition  of  agriculture,  the  habita,  and  the  manufacturea 
of  the  country.  The  works  of  the  missionariea  have  also  tended  to 
make  us  more  familiar  with  some  of  their  peculiarities;  the  beat  bookf 
however,  which  has  ever  been  written  respecting  China,  is  the  recent 
work  of  Mr.  J.  F.  Davis,  who  had  long  been  a  resident  in  China,  and 
who  accompanied  the  embassy  of  Lord  Amherst  to  the  capital  city  of 
Pekin.  ^  Mr.  Davis  has  concentrated  much  real  information  in  a  small 
space,  and  has,  with  singular  ability,  developed  the  characteristics 
of  the  three  hundred  millions  of  people  of  this  region-;  his  volumes 
have  been  republished  in  Harper^s  Pamily  Library,  and  it  is  to  them, 
and  to  the  recent  Fan-Qui  in  Cliina^  in  Waldie's  Library,  that  we 
would  direct  the  attention  of  the  inquirer. 

Another  new  e0brt  io  open  a  fr^iitful  source  of  information  'to  the 
student  is  about  to  be  made  public,  and  on  this  occasion  it  is  our  own 
country  which  is  to  be  gratified  by  the  industry,  zeal,  and  discrimina- 
ting judgment,  of  one  of  her  -native  merchants.  Europeans  have  never 
succeeded  in  transporting  a  perfect  or  even  a  very  respectable  collec- 
tion of  Chinese  curiosities.  Those  impressions  which  would  be  re- 
ceived by  a  resident  who  had  enjoyed  the  rare  privilege  of  unrestrained 
intercourse  with  the  better  classes  of  Cldnainen,  have  been  denied  to 
fbreigners.  It  has  been  too  much  the  custom  of  the  natives  and  their 
visitors,  mutually  to  despise  each  other,  and  for  both  to  seek  for  little 
further  communication  than  that  which  the  nature  of  their  com merciat 
transactions  demands.  The  consequence  has  been,  that  the  article 
exported  have  continued  to  be  principally  those  only  which  European 
and  American  every-day  life  have  required ;  while  strangers  have 
limited,  their  purchases  to  the  common  articles  made  to  suit  a  Ibreign 
demand  and  taste,  and  their  intercourse  to  the  classes  of  oafives  who 
are  appointed  by  government  to  serve  or  to  watch  over  them.  .  A  few 
streets  of  the  ''  outside^  city  6f  Canton  are  generally  visited,  and  the 
stores  in  the  vicinity  of  •'  ttog-lane,"  a  place  (Vequented  by  foreign 
sailors,  are  ransacked  for  the  well  knowji  manufactures  of  gew-gaws« 
successively  carried  off  by  every  new  comer,  but  possessing  little  no- 
velty in  any  sea  port.  The  interior  of  the  city  of  Canton  even  is  a 
sealed  book  ;  how  much  more  then  the  interior  of-China  itself.  This 
beiiTg  the  case,  it  became  an  interesting  problem,  as  the  Chinamen  re- 
fuse to  admit  lis  tn,  how  it  would  be  possible  to  bring  oui  what  it  was 
so  difficult  to  get  a  sight  of;  in  other  words,  as  foreigners  were  not  per- 
mitted to  inspect  the  workshops,  the  houses,  private  apartments,  and 
manufactories  of  the  empire,  what  was  the  next  best  thing  that  could 
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be  done  to  etiaUe  those  outside  the  walls,  ^nd  at  home,  to  4)eeoine 
acquainted  with  .the  domestic '  aAairs  and  tastes  of  these  retlnses* 
Certainly  httle  could  be  expected  fro'm  the  natives^  unless  other  meth* 
ods  than  those  heretofore  practiced  could  be  adopted. 

Nathan  Dunn,  Esq.,  of  Philadelphia^  who  had  reflected  much  upon 
this  subject,  and  who,  in  the  course  of  the  very  successful  prosecutien 
of  his  business  at  Canton,  had  learned  to  respect  the  ingenuityt.and 
when  called  forth^^the  intelligence  of  .thenuinerousHIIhinese. with  whom 
he  was  daily  in  contact,  happily  conceived  the  idea  of  transporting  to^ 
his  native  shores,  every  thing  that  was  characteristic  or  rare,  whether 
in  tbenatural  history,  or  the  nathral  and  artificial  curiosities  and  man- 
ufactures, no  matter  how  costly  they^  mtght  bie.  And  now  came  effi- . 
ciently  to  his  aid  those  requisites  that  had  been  but  too  frequently 
wanting  in  the  officers^of  the  East  India  Company,  or  their  agents, 
who  had  made  the  attempt  to  procure- such  a  collection  but  had  £uled. 
Mt.  Dunn,  who,  it  will  be  -admitted  by  every  one  on  the  spot,  had 
conducted  himself  toward  all  classes  in  a  manner  to  win  their  esteem 
and  confidence,  and  to  whose  house  and  table  were  introduced  so 
many  of  the  .most  diatioguished.officc^rs  of  government,  either  tempos 
rarily  or  permanently  ^  Canton,  soo^  discovered  that  -it  was  in  his 
power  to  obtain^favors  not  usually  granted  to  strangers.  One- after 
another  he  procured,  either  by  purchase  or  as  presents,  those  rare  and 
cosdy  articles  constituting  his  (collection :  •  how  many  of  these  are  per» 
feet  novelties  even.tothqusands  who  have  vhiited  China,  let  thoscvde** 
cide  who  may  ^on  have  an  opportunity  of  doing  so  Y  if  indeed,  that  op^ 
portuuTty  is  not  already  in  their  power,  before  this  hasty  notice  pass,es 
through  the  press.  -  For  one,  the  writer  is  fsee  to  say  Uiat  but  for  the 
insight  thqs  obtained,  he  should  have  remained  as  ignorant  of  the 
subject  as  other  travellers.  It  is  with  «  view  of^o^parting  a  portion 
of  this  satisfaction,  that  he  ventures  to  put  them  on  pliper. 

Without  further  preface,  we  shall  proceed  to  notice  very  briefly 
sonde  of  the  peculiar  features,  of  this  novel  exhibitiop,  enumerating  a 
very  small  portion  of  the  contents  of  the  three  hundred  cases  from 
which  it  hat  been, now  for  the  first  time  unpacked.  The  followin^r 
are  the  prihcipal  groups. 

The  entrance  saloon^  of  China  work,  forms  a  vestibule,  through  . 
the  centre  of  which  yen  enter  the  great  salodn,  one  hundred,  and  sixty 
feet  in  length,  by  sixty  three  in  width,vand  twenty  four  feet  in  height, 
with  a  double  colonnade  ;  to  the  right  and  left  of  which  are  the  nu- 
merous cases  containing  specimens  of  all  that  is.  rare,  curious,  or 
common,  to  be  procured  in  the  celeattat  empire.  This  screen  is  such 
as  t^  common  among,  the  wealtbv  Chinese,  in  partitioning  oflf  a  very 
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Urge  laloon  from  die  remainder  of  tk^  great  gromid  floor  of  their 
hoaaee.  It  is  ri(^)y  fill,  and  oraamented  wUh  Chineae  painiiBga  ob 
ailk,  inserted  in  the  pannels ;  and  is  mounted  aboTe  with  smaU  square 
gilt  apertures ;  in  these  latter  are  insetrted  paintings  of  boats  and  gor- 
geous flowers.  The  screen  forms,  a  beautiful  terminaUon  to  this  end 
of  the  room ;  the  full  eflect  bursts  upon  the  eye  of  the  visitor  afier 
passing  the  folding  door.  Hours^  nay*  days  and  weeks,  may  be  pro- 
filably  emplojred  in  examining  the  details  mthin  this  magnificent  sa- 
loon, which  brings  the  most  populous  nation  of  Asia  at  once  before 
the  Tie w  of  the  spectator. 

Accurate  liBenetses  in  cUiy% — The.visitor  is  first  attracted  by  the 
accurate  and  characteristic  whole  dize  Chinese^  figures  of  various 
rank,  from  the  mandarins  to  the  cooleys,  from  women  of  distinc- 
tioB,  to  those  scuUiog  their  boats  on  the  rivers.  These  are  in  nom* 
ber  seventy  or  eighty,  and  "were  made  by  a  very  eiqp^rienced  artist  in 
this  line,  from  Hying  subjects:  The  material  of  the  iaces  and  hands 
is  a  prepared  -substance,  so  well  adapted  la  the  operation  of  moulding, 
as  to  take  the  impression  perfectly  and  retain  it  permanently ;  the 
faces  are  colored  to  nature,  mounted  witbJiair,  dtc,  and  each  presents 
a  speaking  countenance  in  a  style  of  art  perfectly  novel  in. this  coun- 
try or  Europe.  These  figures  are  neatly  arranged  in  gvoupa,  arrayed 
in  their  appropriate  costumes,  'some  of  them  extremely  rich,  while 
others  exhibit  the^working  and  every-day  dress  of  the  lower  orders. 

The  effect  of  this  department  is  to  exhibit  to  the  spectator  the  in- 
habitants of  China  as  they  reaHy  exist.  Great  care  was  tiken  in  pro- 
curing the  likenesses,  and  about  three  years  of  the  time  of  the  propri- 
etor were  occupied  in  bringing  them  to  perfection  ;  hu  head  carpen-. 
ler,  and  other  workmen  abdut  the  factories,  were  pointed  out  to  us, 
and  mi^ny  conspicuous  characters  of  Cluna  street,  ^c.  will  be  recogw 
nized  at  once  by  those  #ho  have  been  to  Capton.  Bearers  oi  a  se- 
dan chair.  Itself  a  perfect  specimen  in  all' its  parts  of  ornament  and 
utility,  are  in  the  act  of  carrying  a  native  gentleman,  accompanied  by 
hie  pipe^bearer  and  footinan.  ' 

Piyrcdain  and  eurtkcff  ware  manufacture.--^In  this  department, 
endeavors  have  been  successfully  made  to  procure  th^  -best  specimens 
of  all  the  most  expensive  manufactures  of  the  count^y^,  embracing  sev- 
eral very  andent  and  highly  est^med  articles.  There  are  also  those 
articles  An  common  use  for  domestic  purposes,  to  ornament  grounds, 
fishponds,  or  used  as  flower  atandsi  seats,  dec.  A  very  interesting 
fact  wil)  be  developed  by  this  section,  showing  that  the  art  of -porce- 
lain manufacture  has  been  on  the.  retrograde  for  the  last  century  or 
two;  it  will  ako  serve  to  show^^ that  many  of  the  most  ornamental 
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and  beautiftil  specimens  are  rarely,  if  ever,  exported.  Formerly  the 
emperors  patronized  the  porcelain  manufactute  by  very  high  )>remi<- 
uma  and  extensive  orders;  the  art  has^  now  dwindled  to  supplying 
commercial  aiid  domestic  wants.  There  are  here  many  htmdred  jars, 
vases,  pipe-stands,  and  various  services  used  by  the  Chinese,  dtflfering 
materially  from  those  exported*  <The  specimens  of  Ware  cracked  on 
the  surface  by  age,  are  interesting  and  costly.  There  must  be  several 
thousand  pieces  of  fine  China,  including  the  thin  egg-shell  eup  with 
its  lettered  inscriptions,  octagon  pipe-stands,  three  or  four  feet  in 
height,  inscribedNlandmark8,Hile  work,  screens,  A^.  dec,  in  very  nu- 
merous patterns  ;  affording  US'  '*  barbarians^'  new  ideas  on- the  subject 
of  their  manufactures,  and  probably  new  patterns  for  our  artists..^ 

Agricultutal  and  other  instruments.-r-Wm  notice  among  iht  agri- 
cultura]  instruments  the  very  crude  plough ^  that  is  drawn  by  the  buf- 
feAo  with  his  simple  yoke  and  rope  traces  ;  the  harrow,  differing^  very 
jbaterially  from  that^of  our  country,  ^isoneM>f  the  accompaniments. 
There  are  forks,  rakes,  hoes,  axes,  shovels,  spades  of  wood  faced  with 
iron  for  the  sake  of  economy,  ^^c. ;  a  complete  set.of  carpenter^s  and 
joiner's,  or  cabinet  maker's  tools ;  of  the  superiority  of  these  over  our 
owri,  -wier  cannot  say  much.  There  is  a  native  shoeihaker's,  shop  com-, 
pkte ;  a  blacksmith's  anvil,  his  curious  bellows,  ^c,  comprising  the 
cotoplete  accoutrements  of  the  travelling  smith :  the  entire  shop  of 
the  ambulatory  barber,  his  clumsy,  short  razor,. cases,  dec*  &q.  The 
musical  instruments  of  the  Chinese,  also  6gui^e  in  full  among  the  curi- 
osiUes.  Castings  of  iron  of  very  great  beauty,  consisting  of  pots, 
kettles,  and  other  cooking  utensils  of  universal  use,  and  wfaiohr  unlike' 
our  own  of  th^'same  metal,  may  be  mended  at  pleasure  as  easiljras 
our  owQ  tin  vessels. 

Here  is  a  study  of  Chinese'  manufactures  perfectly  novel  to  an 
American,  who  will  be  surprised  to  find  that  the  most  simple  opera- 
^on  which  he  has  b^n  taught  to  believe  can  be  performed  only  by 
an  instrument  of  a  certain  form,  is  equally  well  executed  by  another 
of  a  totally  different  ^gwre ;  the  flat-iron,  for  instance,  is  more  lilce 
our  chafing-<fish  than  what  we  employ  for  smoothing  iinen.  We  are 
amused  to  see  the  New  England  patent  mouse-trap,  that  lias  been 
used  in  China  for  ages.  There*  are  gongs,  bells,  metallic  mirrors, 
and  articles  under  this  head -which  noting  short  of  a  most  copious 
descriptive  catalogue  would  embrace^    < 

Models  of  boats, — The  models  of  boats  form  a  striking  feature  of 
the  scene ;  first,  we  have  the  gorgeous  flower  boat  with  its  numerous 
decorations,  various  femished  apartments  of  cdmfort  and  luxury,  and 
perinted  ai^  adorned  in  the  peculiar  style  of  the  Asiatics. 
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Of  ike  canal  boat  ib^re  are  three  models*  of  different  sizes  of  sucb 
as  are  used  in  conveying  the  articles  of  their  prodace»  teas,  salt,  grain, 
and  manuiactiired  articles,  to  and  from  the  distant  points  of  the  ex- 
tensive empire,  and  in  loading  ^ad  unloading  foreign  ships.  They 
are  remarkable  for  strength  and  durability. 

The  tmm^f'War  ^o/.— These  tidewaiters*  boats,  or  ^cutters,  are 
always  erui^ng  about  with  the  -police  oftcers,  to  keep  order  among 
the  nomeroas  residents  on  the  water,  find  to  enforce  the-  revenue  laws. 

The  SGM^panSf  or  family  .boats,  in  which  it  is  computed  about 
900,000  persons  constMtly  reside  on  the  waters  before  the  cHy  of  (^n- 
t#n  and  iis^suburbs ;  they  are'  kept  as  clean  as  a  milk? pail,  and  contain 
entire  families,  who  are  bom  and  live  to  the  end  of  their  days  on  the 
river.  This  great  city  of  boat^^  presents  a  remarkable  aspect ;  through 
them  it  would  be  difficult  to  navigate,  were  it  not  that  the  fleet  is 
arranged  in  streets,  and  at  night  lighted  up.  There  are  also  other 
boats ;  each  haf  been  n^ade  by^  reducing  the  dimensions  to  the  proper 
scale ;  in  every  particular,  even  to  the  employment  df  the  same  de- 
scnptioBs  of  wood,  the  Oars,  sculls,  rudders^  setting  fK>les,  cordage, 
Ac,  are  fac-similes  of  those  in.  actmd  use.  -Vie  are  not  sure  that  a 
Chinese' canal  boat,  of  a  thoosadd  yesrs  ago,  might  not  be  advanta- 
feo:usly  transferred  td  our  own  recently  introduced  water  ways.     . 

Bridges.—rTheTe  sr^  four  accurate  models  of  granite  bridges,  from 
one  to  -four  arches ;  .the  workmanship  of  the  originals  is  of  great 
beaoty  and  dnrabiHtyt  and  really  in  them  we  discover  the  perfect 
arch,  the  most  approved  piers  of  the  present^day,  and  yet  their  bridges 
are  so  ancient,  that  the  date  of  their  «rection^  id  almost,  if  not  entirely^ 
lost.  Having  no  carriages,  they  are  merel)r  used  for  foot  passengers, 
loadjed  cooleys,  aqd  an  occasional  horse  or  buffalo. 

Summer  houses. — Four  models  of  summer  houses  exhibit  the  pe- 
^  ouKar  taste  of  Uie  CMiiese ;  some  are  plain,  and  others  very  oma* 
mental,  with  their  scalloped  roof,  bells,-  gilding,  painting,  dec,  and 
furnished  with  miniature  chairs^  tables,  Ac?,  models  of  real  things, 
every  part  being  complete  for  the  hixuries  of  tea  and^he  pipe.  Tea 
is  the  universal  beverage ;  this  b  sold  ^om  eight  cents  the  pound  up 
to  many  dollars^  and  is  an  article  on  w)iicfa  some  of  ^eir  citizens  ex- 
pend a  very  large  income,  T^e  working  man  carries  it  in  his  rode 
tea-pot  to  the  fields,  and  drinks  it  cold  to  quench  bis  thirst,  while  the 
more  wealUiy  sip  it  .on  every  occasion  of  ceremony,,  business,  or 
fiimiKar  intercoi^rse. 

Paintings, — The  pictures  and  paintings  are  very  nnmerous,  and 
probably  occupy  the  greatest  surface  in  the  collection*  Many  of  them 
were  presented  by  distinguished  fiiien,of  Chinir,  andn^^ny  were  painted 
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hy  the  most  celebrated  artists  of  the  ^prkieipal  inland' cities,  including 
the  capital.  They  represent  in  the  first  plaee  all  those  scenes  which 
ace  characterisHc  of  Chinese  life  in  its  det^I,  including  a  series  show- 
ing erery  process  of  the  tea  manufacture,  from  the  planting  to  the 
packing  up.  There  are  large  aiid  handsome  views  of  Macao,  Bocca 
Tigris,  Whampoa,  Canton,  andHonan,  with  its  remarkable  temples, 
S[^c. '  The  portraits  will  astonish  those  who  have  seen  Only-  the  pahry 
daubs  usualiy^brought  as  specimens  of  the  art  in  China.  Th^re  is 
one  of  the  high  priest  of  the  Honan  temple,  and  others  of  ^istinguiabi- 
ed  men  well  knawn  in  Canton,  worked  with  the-iinnuteness  of  minia* 
ture  painting.  This  department  comprises  also  a  variety  of  paintings 
on  glass,. aaatt  much  practiced  by  the  natives;  pictures  t>f  all  the 
boats  pecuHar  to  the  country ;  of  rooms,  their  domestic  arrangements; 
of  all  the  costumes  of  people  q£  rank ;  the  furniture,  lanterns,  and,  in 
short,  ofever^  variety  of  Chinese  life,^from  the  most  degraded  class 
to  the  emperor.  The  flowers  embroidered*  on  satin,  d&c.^  will  attract 
the  eye  of  female  visitors. 

A  Chinese  roow*.— At  the  east  end,  faced  by  a  very  superb  alcove 
brought  from  China,  is  a  Chinese  rooni.  The  alcove  itself.consists  of 
wood  deeply  carved  out  of  solid  bMcks ;  the  carving  represents  figures 
of  qaen^  animals,  birds,  flowers,  &c  -The  cutting  penetrates  through 
the  whole  of  each  piece,  and  forms  a  net  work,  the  front  being  painted 
and  gilt  in  the  Asiatic  taste,  with  the  rich  colors  for  which  the  nation 
is  so  celebrated.  The  screen  is  a  fac-Simile  of  those  put  up  in  the 
houses  of  the  wealthy,  to  form  an  ante»room  in  theij*  large  establish*- 
ments.  This  vestibule  will  be  decoratod  with  furniture^  such  as  chairs, 
tables,  stands,  stools,'  v^ses,  ^laxicns,  scrojls,  &c.,  and^  Tn  eVery  Re- 
spect will  represent  a  room  as  actually  occupied  by  the  -  ^h.  This 
screen  work  extends  over  the  tops  of  the  cases  the  entire  length  of  the 
north  side  of  the  room,  and  its  efiiict,  as  seen  by  the  writer,  is  ex- 
tremely gorgeous,  remint)ing  him  of  the  representations  made  in  old 
illuminated  manuscripts,  before-the  invention'of  printing  in  Europe. 
The  colors,  violet,  blue,  crimson,  scarlet,  dec.,  are  those  employed 
by  the  illuminators,  and. lead  one  to  belieye  that  they  imitated  the 
Chinese.  ^         -  -  ^        • 

Furniture^  books,  ^e. — In  addition  to  (he  furniture  contained  in 
this  beautiful  pavilion,  there  will  be  also  distributed  in  the  saloon  a 
variety  of  Chinese  domestic  articles  and  utensils.  Two  dark  colored 
and  extremely  rich  bookcases,  which  might  serve  to  ornament  any 
library,  will  display  copious  speciniiens  of  the  books  of  the  Chinese, 
in  their  peculiar  and  safe  binding,  so  rarely  seen  in  this  country. 
Specitnens  of  their  blocks  or  stereotyped  wood  are  also  in  thecollec- 
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tion.  The  bookcases  are  msde  ixt  ezoellent  Uste«  of  a  dsrk  weed 
SQS^eptible  of  a  beautiful  polish,  and  in  some  respects  they  Qimy  be 
considered  an  improTement  on^  our  own.  The  chairs  of  difierent 
forms,  Jarge  and  capacious,  made  of  wood  resembliog  mahoganj, 
with  their  appropriate  cushions  and  footstools,  •are  in  a  taste  of  re> 
finement  and  comfort,  which  would':  hare  been  creditable  to  some  of 
our  forefathers  of  New  England,  into  irhose  parlors  they  might  have 
been  introduced  without  differing  much  from  the  fashion  of  fifty  yean 
since}  The  stools  without  backs  exhibit  their  adaptation  to  a  south* 
em  cliipate,  in^being  partly  composed  of  C^ioa  ware,  marUe,  and 
wood. 

There  are  also  tables,  such  as  ornament  the  rooms  of  the  wealthy, 
gfltf  and  richly  carred  and  painted ;  stands,  inlaid  with  marble  or  pre* 
cious  wood,  such  as  acre  placed  betw^n  every  two  chairs  to  hold  the 
tea  apparatus,  or  those .  various  little  ornaments  or  flower  pots,  of 
which  the  Chinese  it  will  be  seen,  are  so  remarkably  fond.  There  is 
^  also  a  common  table,  such  as  is  in  universal  use,  and  has  been  for  cen* 
turies,  which  will  be  reoognised  by  our  present  generation  as  a  fac- 
simile of  the  favorite  eight  legged  table  of  our  great  grandfttbers, 
BOW  thriist  by  modem  fashion  into  the  kitchen  or  garret  it  folds  up 
as  tho^  do^  and  the  legs  are  turned  in  rings ;  this,  like  a  thousand 
things  in  the  saloon,  proves  that  our  comi^on  usages  have  been  de* 
rived  from  China,  where  we  are  accustomed  to  believe  they  are  era- 
turies  behind  us.  The  vases  and  seats  of  porcelain  are  particnlM^y 
rich  and  unique.  ' 

Natural  history. — The  brevity  we  have  been  obliged  to  use  in  the 
foregoing  enumerati<ni,  has  prevented  the  mention  of  much  that  would 
iiave  interested  the  readers  of  this  Journal,  and  we  have  to  regret 
that  the  department  of  natural  history  must  be  also  merely  touched 
upon*  It  eyinees  the  comprehensiveness  of  Mr.  Dunn's  plan  to  Kad, 
that  eVen  in  this  particular,  nothing  has  been  omitted  which  time, 
trouble*  and  expense  could  accomplish,  and  as  one  evidence  among 
many,  of  the  laborious  nature  of  the  occupation  of  bringing  these 
things  together^  we  may  mention  the  care  bestowed  upon  the  numer- 
ous objects  of  science  here  concentrated. 

A  young  gentleman  of  Philadelphia,  well  known  there  as  an  enthu- 
siasUc  naturalist,  Mr.  William  W.  Wood,  son  of  Mr.  William  Wood, 
made  his  way'^to  Canton  in  search  t>f  objects  of  interest,  in  the  rea- 
sonable expectation  of  bettering  his  condition^  Mr.  Dunn  at  once 
sought  his  aid  to  {Perfect  his  collection,  and  employed  his  valuable 
time  for  a  vi^ry  considerable  period.  He  had  a  carte  blanche  to  pro- 
cure objects  in  natural  history,  yet  lome  art  and  no  little  subterfuge 
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were  neceflsaryi  to  per&dad^  fbe  Cbinanien  to  collect  artkles  of  a  kind 
in  which  they  take  no  interest ;  prejudice  and  national  feeUngs  were 
to  be  overcome  before  they  could  /be  indpced  to  make,  the  neceeeary 
excursions  by  land  and  water,  io  spots  where  no  foreigner  could  pen- 
etrate. By  industry,  money,  battery,  and  kindness,  he  succeeded^ 
however,  in  amassing  a  great  variety  of  birds,  fishes,  reptiles,  shells, 
&.C*,  and  a  few  animals.  Of  these,  all  have  arrived  in  good  condition 
with  the^exception  of  the  insects ;  the  butterflies,  moths,  ^c,  wLicli 
when  last  jseen  in  Canton  were  particularly  rich  and  curious,  have  suf- 
fered most  by  the  delay  in  unpacking,  and  by  natural  causes. 

Mr.  Wood  was  indefieitigable  for  many  months  in  completing  the 
herpetology  of  China ;  the  copchology  is  fully  represented  in  many 
rich  and  rare  specimens ;  and  one  of  the  rarest  birds,  the  mandarin 
duck,  with  its  very  peculiar  plumage,  will  be  new  ta^nany :  the  China 
partridge  and  many  beautiful  song,  bird^  add  yariety  and  interest  to 
the  whole.  .  i  - 

The  fishes  were  procured  principally  at  the  famous  fishing  stations 
fit  Macao,  where  Mr'.  Wood  resided  ibr .  several  months  A>r  this  ex- 
press purpose  y  the  specimens  are  very  numerous  and  rare*  There 
has  also  been  procured  a  great  number  of  very  fine^drawings  of  fish 
from  life  in  the  accurate  style  of  the  Chinese,  and  in  fine  colors.  The 
stuffed  specimens  will  be  neatly  and  appropriately  arranged  to  afibrd 
a  study  for  the  naturalist. 

In  the  department  of  ^ botany,  attention  has  been  paid  to  procuring 
accurate  drawings  of  many  plants  and  flowers.  These  will  be  exhib- 
ited in  frames. 

The  minerals  in  this  collectiop  are  few  in  number,. and  together 
with  the  primitive  rocks  of  China,  embrace  some  remarkably  fine  car- 
bonates of  copper,,  both  nodular  and  radiated.    - 

The  shells  include  the  well  known  species  of  the  China  sea  and  the 
Canton  river ;  the  former,  however,  are  of  remarkable  size  and  beauty, 
whil^  a  multiplicity  of  specimens  illustrates  all  their  varieties. 

The  writer  regrets  his  want  of  acquaintance  wilh  the  science  of 
mineralogy,  which  prevents  his  more  than  alluding  to  the  specimens, 
said  to  be  highly  interesting. 

Miscellanies. — The  jbs-houses,  pagodas,  articles  of  virtu^  of  orna- 
ment, of  stone,  of  jade,  pf  ivory,  bamboo,  wood,  metal,  rice,-&^c.,  are 
so  numerous  that  we  can  only  allude  to  them.  A  case  of  shoes  in  all 
their  clumsy  or  ornamental  variety,  exhibit  the  form  jof  the  compressed 
female  feet/and  the  clumsy  shape  of  those  of  the  male;  another  of  caps 
fresh  from  their  makers,  with  the  button  of  oflice,  and  the  cheaper 
kinds  of  the  poor ;  theatrical  dresses,  known  to  be  those, of  the  very 
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aBdent  Chinese,  ipectacle««  opidmftitd  other  pipes,  fans  the  compasff 
m  great  Tariety,  mojiels  of  fruits,  coins,  exqabite  specimens  of  carving 
in  ifory,  metal,  stone,  and  bambod,  very  numerous  jand  grotesque 
earrings  from  roats  of  trees,,  in  which  they  exhibit  a  peculiar  taste, 
singular  brushes,  combs,  beautiful  vessels  of  odoriferous  wood  for 
their  altara  and  temples,  of  which  latter  there  are  models ;  very  nu- 
merous ornamental  stands  carjred  with  good  taste ;  hpge  cameos  id 
stone  of  great  cost^,  fine  specimens  uf  their  lacquered  ware^  as  well 
as  their  common  ware  ;  a  silk  embroidered  saddle  ;  a  water  wheel 
worked  like  our  modem  tread-miU ;  a  fan  for  cleaning  rice  resem* 
bHng  our. own  \  lanterns  of  every  possible  shape,  size,  and  ornament, 
will  be  suspended  from  various  points,  wit|h  their  rich  and  tasteful 
paintings ;  there  is  a  model  of  their  very,  singular  coffin,  which  few^ 
would  even  guess  was  designed  to  contain  the  last  relics  of  humanity. 
Space  is  wanting-to  perfect  this  notice  of  a  collection  highly  credit- 
able-to  the  taste  and  liberality  of  (he  proprietor,  and  valuable  to  our 
country.  No  where  else  can  we  see  so  complete  an  exhibition  of  this 
interesting  nation.       ' 

25.  Prof.  .Agmssiz  and  his  works, — Bj  a  letter  firo/n  this  emineat  naturalist,  dated 
Neuchately  Nov.  5, 1838,  received  Jan.  4, 1839,  at  the  moment  of  closing  the  pre- 
sent No.,  we  learn  the  foUowing  fkcta  respecting  his  new  works  now  in  the  course 
of  execution.  The  work  on  The  Frksh-Water  Fisbzs  or  Europe,*  wkh  nu- 
merous plates,  executed  with  all  possible  care,  and  4 hat  on  the  Echmoderjtata,* 
wiU  be  pubFished  in  sach  time,  that  the  4rst  number  of  each  may  arrive  in  this 
country  eady  in  the  present  year,  1839.  The  fresh  toaterrfishes  will  hppesiT  in  livrai- 
sons,  containing  each  about  20  plates.  The  EckinodemuUa  in  livraisons,  with  5 
plates  each,  containing  also  the  explanatory  text. 

It  is  known  to  the  geological  world,  that'  Prof.  Agassiz  has  recently  published 
some  novel  and  interesting  views  respecting  the  movement  of  the  Erratic  Blocs  of 
the  Jura,  apd  upon  Glaciers  Moranies  and  Erratic  Bloqs.t  On  this  subject  he  re- 
marks ia  his  letter : 

<^You  will  greatly  oblige  me  if  you  will  communicate  lo  me  such  facts  within 
your  knowledge  as  have  .peference  to  the  phenomena  of  the  transport  of  erratic 
blocs,  and  especially  ^th  jrespect  to  fJOKshed  surfaces  in  any  regions  in  the  vicinity 
<rf  New  York  (or  elffewhere.) 

"  I  have  it  in  i^ntemplat^n  to  publish,  in  the  course  ofnext  year,  the  result  of 
extensive  researches  into  this  subject,  and  shall  be  tery  happy  to  add  observations 
made  in  conntnes  remote  from  *  my  own.'  '* 

We  have  only  room  earnestly  to  recommend  the  works  and  wishes  of  Professor 
Agassiz  to  our  geologists,  and  his  wishes  Especially  to  those  chaiged  with  the  geo- 
logical sarveys.  His  address  in  this  country  is  to  M.  A^igust  Mayer ;  care  of  Mey* 
rat  Nagath,  Ne^w  York.— Eds. 

-^ _ 

*  For  -a  notice  of  these  works,  see  vol.  34,  p.  212  o<!thia  Journal. 

t  Jameson's  Journal,  for  Oct.  1837,  and  April,  1838,  vol.  24,4>p.  176  and  364. 
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Critical  interpretation  of  bsira  aod  asmh, 

375. 
Croe8e*s  experiments  with  the  Toltaie 

battery,  12S. 
Crystalltntion  of  snow  as  connected 

with  the  aurora,  145. 
CnpeUation,  an  easy  mode  of,  3U. 
Cursory  remarks  on  East  Florida,  47. 


Dana,  J.  D.,  on  a  supposed  new  mine- 
ral, 178. 

Danburite,  a  new  mineral  ^>ecies,  137. 

Darwin,  Mr.  C,  animals  collected  by 
him,  remarked  on  by  Prof  Owen,  196. 

Daubeny,Dr.  Charles,  on  the  flimat<^  of 
N.  America,  288. 

thermal  springs  of  N.  Amer- 
ica, 307. 

Dawes,  Mr.  J.  8.,  on  manufibctnre  of 
iron,  303. 

Dean,  Prof.  J.,  auroral  arch  in  Vermont, 
and  eclipse,  380. 

Dent,  portable  mercurial  pendulum,  260. 

Deflected  currenu  of  air,  their  inflnence 
on  the  rain  ffuage,  287. 

Description  of  two  new  afaells,  268. 

Diatoms,  notice  of  some  Amwicm  spe- 
cies, 118. 

Diabetic  sucar,  analysis  of,  296. 

Dickinson,  Rev.  J.  T.,  geological  speci- 
mens fi^m  him  noticed,  381. 

Difierenoe  of  longitude  between  London 
and  Edinburgh,  290. 

Diluvial  currents,  evidencea  of  by  Dr. 
Hayes.  191. 

Double  helix  for  inducing  Bugnetum, 

stars,  micrometrical  measures  of, 
407.284. 
Dunn  s  Chinese  collection,  391. 

E. 

Ecbinodermata,  by  Prof.  L.  AgassiB,  400. 
Eclipse  of  the  sun  observed  at  New  Ha- 
ven, Sept.  18th,  1838, 174. 

observed  in  Vt.  by  Ftof,  Dean. 
380.  ^^ 

Editors,  remarks  by  tbem  on  American 
geology,  250. 

by  senior,  on  B€r.  Jnnioa  Smitk  s 
letters,  336. 
Ehrenberg,  Prof.  C  G^  on  Ibanl  iafb- 

soria,  311, 371. 
Electro-magnetism  as  a  moving  power, 
106. 

magnetic  apparatus  and  experi 
menu,  252. 

engine,  343. 
fbrmnla,  gentrml,  356. 
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Electrotome  and  electropetar  described, 
112. 

Employment  orUvularia  perfoliaU,  270. 

Encke  8  comet  observed,  388. 

Encrinite,  foMil,  by  J.  G.  Anthonj,  359. 

Engine,  electro-magnetic,  343. 

with  reciprocatinf  ar- 
mature, 263. 

Erdmann  and  Schweigger's  Journal,  ex- 
tract from,  356. 

Espy,  hia  theory  of  storma  tested,  208. 

Etner,  on  a  new  one  by  Dr.  Hare,  329. 

Excursion,  geological,  309. 

Exley,  Mr.  Thos.,  on  specific  grayity  of 
gasea,  298. 

on  chemical  combinations,  302. 

Experiments  in  magnetic  electricity ,  252. 

Exploring  expedition  to  the  South  Seas, 

Extreme  heat  at  Cumberland,  Md.,  190. 

F. 
Falco  Islandicus,  310. 
Ferns,  vascular  system  of,- by  Prof.  Bai- 
ley, 113. 
Feuchtwanffer*s  treatise  on  gems,  189. 
Fish  with  four  eyes,  309. 

British,  309. 
Fires  in  London,  316. 
Flora  of  North  America,  180. 
Florida,  East,  notices  of,  47. 
Fluor  spar,  new  phenomenon  of  color  in, 

295. 
Forbes,  notice  of  subterranean  beat  and 

of  a  brine  spring  emitting  carbonic 

acid,  293. 
Fossil  animals  collected  by  Mr.  Darwin, 

196. 
Fossils,  as  characteristic  of  strata,  237. 
Fossil  fish  in  red  sandstone  of  New  Jer- 

sey,192. 

Encrinite,  359; 
Infiisoria,  118,  311,371. 
shells  and  bones  at  Savannah,  380. 
teeth,  by  Prof.  Owen,  307. 
Fox,  a  mineral  vein  obtained  by  him  by 

gi^lvanism,  306. 
Fresh- water  fish  of  Europe,  by  Agassiz, 

400. 
Frozen  ground  of  Siberia,  306. 

G. 

Galaetin,  Dr.  Thomson  on.  303. 

Gale,  Dr.  L.  D.,  on  fossil  fish  in  red  sand- 
stone of  New  Jersey,  192. 

Galvanometers,  circular,  259. 

Gambo|fe,  resin  of,  304. 

Gases  in  the  blood,  experiments  on  by 
M.  Magnus,  198. 

Gaseous  compounds  formed  by  the  ele- 
ments of  water,  328. 

Gases  condensed  by  Dr.  Torrey,  374. 

Gay  lord,  Mr.  W.,  his  note  on  the  me- 
teoric shower  of  Nov.  1838,  370. 

Gems,  treatise  on,  189. 


Geography  and  geology  of  British  Asso- 
ciation, 304. 
Geology,  American,  notes  on  by  T.  A. 
Conrad,  237. 

of  Antigua,  75. 

Elements  of,  by  Lyell,  Ameri- 
can edition  announced,  385. 

new  edition  of  Bakewell,  385. 
of  St  Croix.  64. 
of  Florida.  60. 
of  North  America,  307. 
of  Maine,  387. 

and  topography  of  western  New 
York,  86. 

Mantell,  wonders  of,  384. 
science  of,  (torn  Glasgow  trea- 
tises, 387. 
Geological  excursion,  309. 
surveys,  ^. 

specimens  sent  firom  the  In- 
dian Archipelago,  381. 
Gibbs,  Geo.,  notice  of  false  aurora,  381. 
Glover,  on  rete  mucosum  and  pigpen- 

tum  nigrum,  313. 
Gold.  T.  S.,  new  locality  of  Cricbtonite, 
"  179. 

Godfrey,  his  grave  discovered,  389. 
Gold,  easy  mode  of  cupelling  for,  321. 
Groniometer,  portable  reflective,  303. 
Graves  on  a  general  geometric  method, 

296. 
Graves  of  Godfrey  and  Chas.  Thomson 

discovered,  389. 
Gray,  Asa,  notice  of  Flora  of  North 

America,  180. 
Gray,  J.  E.,  angular  lines  on  certain 
mollusca,  310  ; 

on  the  boring  of  the  Phola- 
des,  312. 

on  a  British  shell,  309. 
Greenhow,  on   mercury  in   neuralgia, 

313. 
Griffith,  account  of  geological  map  of 
Ireland,  306. 


Halley^s  comet,  remarkable  phenome- 
non of,  285. 
Handyside.Dr.,  on  Stemoptixines,  312. 
Hancock,  J.,  Falco  Islandicus,  310. 
Hare,  Dr.  Rubt.,  on  a  new  ether  and 
gaseous  compounds  formed  with  the 
elements  of  water,  329. 

calcium  obtained  by  him,  391. 
fiision  of  platina  in  mass,  328. 
refutation  of   Maugham's 
charge,  331. 
Harris,  Mr.  Snow,  meteorological  obser- 
vations made  at  Plymouth,  297. 
Hayes,  Geo.  E  ,  on  diluvial  current8491. 
on  the  geology  and  topogram 
phy  of  western  New  York,  86. 
Helix,  double,  for  inducing  magnetism, 
.  261. 
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Hertpftth,  Mr.  Wm.,  on  a  new  proce« 
for  taDoing,  303. 

Herpetologj  of  North  America^  by  Hol- 
brook,  \dS. 

H«rrirky  £.  C,  on  ■hooliDg  lUn  of  Aa- 
gutt  9\h,  1838, 167. 

OD  thootinf  stars  of  Dec. 
7tb,  1838,  361. 

Heracbel.  8ir  J.,  remarks  on  Mr.  Red- 
field  *8  law  of  storms,  281 . 

astronomical  observations 
at  the  Cape  of  Good  Hope,  283. 

phenomenon  of  Hallej*s 
comet,  285. 

yitreous  humor  of  shark's 
eye,  993. 

Hills,  Hock,  his  quarries  of  marble  in 
Vermont,  390. 

Hiocks,  Rev.  W.,  on  yegetable  mon- 
strosities, 310. 

Hind  marsh,  Mr  J.,  on  the  wild  cattle  of 
Chilfingham  Park,  310. 

Hitchcock,  Prof.  £.,  note  to  Mr.  Con- 
rad's remarks,  246- 

Holbrook,  Dr.  J.  £.,  his  American  Her- 
petolocy,  186. 

Hope,  Blr.,  cisssification  of  insects,  311. 
on  noxious  insects,  313. 

Hovej,  Prof.  8.,  on  geology  of  St  Croix, 
64. 

on  geology  of  Antigua,  75. 

HoWell,  B.  B  ,  extreme  heal  at  Cumber- 
land, 190. 

Hubbard,  Prof,  O.  P.,  letter  addressed 
to  him  on  a  storm  in  New  Hampshire, 
233. 

Hurricanes,  with  notices  of  the  tyibons 
ofthe  China  sea,  201. 
206,1^,221. 

I. 

Indian  pipe  atone  analyzed,  386. 
Infusoria,  fossil  and  recent,  118, 311, 371. 
Inducing  magnetism,   double  helix  for 

that  purpose,  269. 
Insects,  which  appeared  in  Mr.  Crosse's 

electro-magnetic  experiments,  125. 
noxious,  313. 

their  depredations  obviated,  338. 
Interpretation  of  hara  and  oaoA,  by  Dr. 

Noah  Webster,  375. 
Iron,  new  mode  of  manufacturing,  303. 
Isomorphism,  exception  to  law  of,  302. 


Jackson's  report  of  geology  of  Maine, 

387. 

his  analysis  of  Indian  pipe  stone, 

388. 
Jardine,  on  SalmonidsB  of  Scotland,  312. 
Jervis,  Maj.  J.,  survey  of  British  India, 

308. 
Jenrns,  Rev.  L.,  on  the  sqnare-tailed 

shrew,  312. 


Johnston,  Dr.,  on  an  exception  to  the 

law  of  Isomorphism,  302. 

resin  of^gamboge,  304. 
Joslin,  Prof.   B.  F.,  on   the   aurora  ss 

connected  with  the  crystallization  of 

snow,  145. 

K. 

Kirwan,  Dr.  R.,  capture  of  his  library  ,26. 
L. 

Lagoons  of  Florida  described,  54. 

Lanlner,  Dr.,  on  navigation  of  the  At- 
lantic by  steam,  320. 

Lea,  Isaac,  observations  on  the  genus 
Unio,  184. 

notice  of  Wyatt's  manual  o£ 
conchology,  386. 

Lead  ores,  «asv  mode  of  cupelling,  321. 

Leithart,  on  the  stratification  of  rocks, 
306. 

Level  line  measured,  287. 

Levelling  stave,  new,  described,  318. 

Life  and  character  of  Dr.  Bowditch,  1. 

Light,  blanching  effects  of,  obviated,  ^8. 

Lime,  its  power  of  absorbing  moisture 
from  plants,  338. 

Liquefaction   and   solidification  of  car- 
bonic acid,  301,346,  374. 

Llojd,  Prof.,  on  magnetic  dip  and  inten- 
sity, 296. 

Lonff,  description  of  a  bone  cavern  in 
l^ndip  hills,  304. 

Loomis,  Prof.  Elias,  on  meteor  of  May 
18th,  1838,  223. 

Lunar  volcanoes,  notice  of,  305. 

Lyell,  Chas.,  on  vertical  lines  of  flint, 
305. 

Elements  of  geology,  no- 
ticed, 385. 


Magnetic  action,  (local,)  mode  of  obvia- 
ting, 296. 

dip  and  intensity  in  Ireland,296. 
electrepeter  and    electrotome, 

112. 
Magneto-elec-trical  experiments,  252. 
Magnus,  on  gases  in  tne  blood,  198. 

on  respiration,  198. 
Mallet,  Mr.  R.,  on  commercial  potass, 

299. 
Mandingo,  account  of  a  native,  305. 
Manteirs  Wonders  of  geology,  384. 
Marble  in  Vermont  described,  390. 
Mason,  E .  P.,  micrometric  measurements 

taken  by  him,  176. 
Mathemaucal  and  physical  section  of 

British  Association,  276. 
Mather,  W.  W.,  easy  mode  of  cupella- 

tion,321. 
Maugham,  false  claim  to  hydro-oxygen 

blowpipe,  304 ;  refuted,  331. 
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M'Alister.  asylum  fbr  the  blind,  316. 

M^Cord,  Ilia  meteorolocical  register  for 
1837, 382.  o  -^ 

Mecanique  Celeste,  translated  by  Bow- 
ditch,  317. 

Mechanical  science,  317. 

Medical  science,  313. 

Memoir  of  Dr.  Bowditch,  1. 

Mendip  hills,  bone  cavern  in,  304. 

Mercurial  pendulum,  portable,  289. 

Meteoric  observations  made   at   Cam- 
bridge, 321. 

ofDec.  7th,  1838,  361. 
shower  of  Nov.  1838,  368. 

Meteor  of  May  18th,  1838,  223. 

Meteorological  register  kept  at  Montreal, 
L.  C,  for  1837,  382. 

Miller,  Prof,  portable  goniometer,  303. 

Milne,  D.,  on  Berwick  and  North  Dur- 
ham coal  fields,  308. 

Mineral,  new  species,  at  Bolton,  178. 
Catlinite,  388. 
Danburite,  137. 
diarseniate  of  lead,  297. 

Mineralogy  of  the  British  Association, 
297. 

descriptive,  second  part  of, 
announced  by  Prof  Shepard,  187. 

Miscellaneous  notices  in  Opelousas,  At 
takapaa,  &c.,  344. 

Mitchell,  Prof  E.,  notice  of  high  moun- 
tains in  North  Carolina,  377. 

Prof.  J.  K.,  on  liquefaction  and 
solidification  of  carbonic  acid,  346. 

Mountains  in  North  Carolina,  height  of, 
377. 

Movin^^  power  of  electro-magnetism,106. 

Murchi8on*R  geological  map  of  England 
and  Wales,  306. 

N. 

Navigation  of  the  Atlantic  by  steam,  160, 
letters  of  Junius  Smith  on,  333. 
Navigator,  practical,  by  Bowditch,  11. 
Navy  of  steam  ships,  ^3. 
Nebulae,  approximate  places  of,  284. 
Newcastle  coal  fields,  305. 
New  Jersey  tornado  in  1835,  206. 
New  mineral  species,  notice  of,  by  Prof. 
Shepard,  13/ 

supposed  at  Bolton,  178. 
Catlinite,  388. 
diarseniate  of  lead,  297. 
New  Zealand,  changes  of  population  in, 

315. 
Nitrate  of  silver,  pure,  not  blackened  by 

sun's  direct  rays,  298. 
Nitrogen,  specific  gravity  of,  298. 
North  Carolina,    high    mountains   in, 
377. 

American  herpetology,  186. 
November  shower  of  meteors,  observa- 
tions on,  361. 
Noxious  insects,  313. 


Observations  on  shooting  stars  of  Dec. 
7th,1838,361,364. 

on  meteors  of  Nov,  1838,  368. 
on  vascular  system  of  ferns, 
113. 

Odontograph,  a  new  instmment,  319. 

Oil  from  white  fish,  391. 

Olmsted,  Prof  D.,  observations  on  the 
eclipse  of  the  sun,  Sept  18th,  1838, 
174. 

meteoric  shower  of  November, 
1838,  368. 

Opelousas  and  Attakapas,  geological  no- 
tice concerning,  344. 

Orchis  spectabilis,  monstrous  flower  of, 
117. 

Ornithichnite,  note  on  by  Prof.  Hitch- 
cock, 246. 

Ostrich  toes,  312. 

Owen,  Prof,  on  the  fossib  collected  by 
Ifr.  Darwin,  196. 

structure  of  fossil  teeth,  307. 
Wollaston  medal  presented  to, 
197. 

Oxygen,  its  specific  gravity,  296. 

P. 

Page,  Chas.  G.,on  electro-magnetism  as 
a  moving  power,  106. 

electrepeter  and  electro- 
tome,  112. 

magneto-electric  and  elec- 
tro-magnetic apparatus  and  experi- 
ments, 252. 

Palmetto  used  as  food  in  Florida,  59. 

Paludina  heterostropha  described,  269. 

Pamell,  Dr  ,  rare  British  fishes,  310. 

Pattinson,  H.,  new  mode  of  extracting 
silver  from  lead,  299. 

Pendulum,  portable  mercurial,  289. 

Physa  Sayii  described,  269. 

Phosphorus,  specific  gravity  of  its  vapor, 

Pickering,  Hon.  John,  notice  of  life  of 
Dr.  Bowditch,  386. 

Plants,  mode  of  preservinj[,  338. 

Platina,  fusion  or,  in  quantity,  328. 

Poisoned  wounds  treated  with  Uvularia. 
270. 

Proceedings  of  British  Association  in 
1838,2;^. 

Pk'eparations  of  the  eye,  by  Dr.  Wal- 
lace, 291. 

Products  of  nitric  acid  and  alcohol, 
299. 

Prout's  analysis  of  starch  sugar,  299. 


I  ^artz,  cavities  in,  139. 
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Railway  can,  rapiditj  of  motion  in,  197. 
Railway*   eooatnicted    with   eaat  iron 

■le«pera,  318. 
Rain,  on  oneqoal  qnantitiaa  collected, 

bj  the  fuaB*,  887. 
qoantitr  in  different  parts  of  the 

earth,  895. 
RawBon,  Mr.,  on  fiiea  in  London,  316. 
RaleUfa'8  ty^n  of  1835,  810. 
Recalculation  of  ohaerraiions  on    the 

macnedc  dip  and  intensity  in  Ireland, 

Reciprocatinc  armatnre  engine,  5363. 
Redfield,  W.  C,  Uw  of  storms,  188, 

276. 

on  the  coorses  of  hurricanes 

and  tyibons  of  China  sea,  801. 
Reid,  Col.,  on  Mr.  Redfield's  Uw  of 

storms,  876. 

his  work  on  storms  noticed, 

188. 
Re^ls  on  shooting  stars,  167,  883, 383. 

Rmiration,  M.  Magnos  on,  196. 

Riddell,  Dr.,  new  mode  of  presenring 
plants,  338. 

on  electro  magnetic  engine, 
343. 

Ripple  marks  in  the  transition,  848. 

Robison,  substitute  for  barometer,  894. 

Rodman,  W.  W.,  on  new  localities  of 
minerals,  179, 180. 

Rogers,  H.  D.,  opinion  on  age  of  gray- 
wacke  attacked,  843. 

the  same  explained  by  ed 
itors.  850. 

Russell  on  ¥raYes,  890. 

substitute  for  mountain  barom- 
eter, 394. 

S. 

Salisbury.  Dr.  S.,  his  analysis  of  the 
mineral  waters  of  Avon,  188. 

Sandstone,  footsteps  on,  near  Liverpool, 
367. 

ofNew  Jersey  containing  fi)s- 
sa  fish,  198. 

peculiar  variety  o^  849. 

Sang,  Mr.,  on  rapidity  of  motion  In  rail- 
way cars.  197. 

Scanlanon  commercial  carbonate  of  am- 
monia, 897. 

nitrate  silyer  not  blackened  by 
sun  light,  896. 

Schweifxer  Seidel,  his  general  electric 
formuEi,  356. 

Serpentine  in  Vermont,  390. 

Shells,  new  species  of,    described  by 
Judge  Tappan,  868. 
supposed  new^  309. 

Shepard,  C.  U.,  notice  of  a  new  min- 
eral species,  (danburite,)  137. 


Shepard,  C.U.,8d  part  of  mineralogy  by 

him,  187. 
Ships  without  masts,  338. 
Shooting  stars,  167,  883,  383,  361,  36il 
Siberia,  ftozen  ground  of,  306. 
Silurian  and  transition  system,  843. 
Smith,  Henry,  letter  to  Prof.  SiNimaa, 
336. 

Junius,  letters  on  steam  naviga- 
tion, 160,  338. 

Dr.,  on  variation  in  quantity  of 
rain  in  different  parts  of  the  earth, 
895. 

H.  L.,  account  of  his  telescc^^e, 
174,  note. 
Sopwith*s  mode  of  constructing  secre- 
taires, 317. 
Sowerby,    on    Encrinus    moniliibmlis, 

311. 
Specific  gravity   of  several   elements, 

89a 
Spontaneous  combustion  of  wood,  144. 
Sutistics,  section  of,  in  British  Associ- 
ation, 314. 
Sutistical  tables,  315. 
Steam  navigation,  letters  on,  160, 161, 
338,333. 

boilers,  new  construction  of,  318. 
Stereoscope,  instrument  for  iilostraiing 

binocular  vision,  895. 
Storms,  Reid  on  the  law  of,  1^ 

considered  before  the  British 
Association,  276. 

Col.  W.  Reid*8  book  on,  188. 
natural  system  of^  288. 
of  Europe,  282. 
Storm  in  New  Hampshire  in  1881,  833. 
Strickland,  Bfr.  A.,  on  Ardea  alba,  311. 
St.  John's  river,  remarks  on,  48. 
Sugar,  (diabetic,)  analysis  of,  296. 

of  starch,  898. 
Sulphur  springs  in  Florida,  51. 

vapor,  specific  gravity  of,  898. 
Surveying  and  exploring  expedition  to 

the  Sooth  Seas,  198. 
Substitute  for  the  mountain  barometer, 
894. 

T. 

Tanning,  new  process  for,  303. 
Tappan,   Judge,    description   of  new 

sKlls,a68. 
Taylor,  W.  C,  chi^pge  of  population  in 

New  Zealand,  315. 
Temperature  of  the  interior  of  the  earth, 
893. 

of  deep  mines,  897. 
produced  by  evupofation  of 
Bolid.carbonic  acid,  347,  353. 

of  wells  and  springs  at  dif- 
ferent elevations  firom  earth's  sur&ce, 
379. 

in    different    geological 
epochs,  840. 
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Teale,  T.  P.,  on  ▼ermiform  filaments  of 

actinisy  311. 
Telescope,  14  ft.  reflector,  174. 
Theory  of  Mr.  Espy  on  storms,  206,281. 
Thomson,  Dr.  T.,  analysis  of  diabetic 
sugar,  296. 

of  diarseniate  of  lead,  297. 
foreign   substances  in  iron, 
o02* 

on  calactin,  303. 
Prof.  R.  D.,  of  emulsin  and 
amygdalin.  302. 

Charles,  his  grave  found,  390. 
Tides,  discussion  of,  by  Whewell,  290. 
Tornado  in  New  Jersey  in  1635,  206. 
Torrey,  Dr.  John,  notice  of  flora  of  N. 
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